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I, Rodger Smith Ph.D., hereby declare and state as follows: 

1. I am currently employed as a Senior Scientist I in the Lead Product 
Development group at Human Genome Sciences, Inc. (HGS), which I understand to be the 
assignee of the above-captioned patent application. I earned my Ph.D. in 1989 from the 
Department of Microbiology at the University of Illinois, Urbana -Champaign, Illinois. It 
was during my thesis research that I first began work on cloning and sequencing of 
antibody genes. From 1990 to 1999, I worked as a Scientist in the Molecular Biology and 
Assay Development groups at IGEN International, Inc. (now known as Bioveris Corp.) 
where my primary responsibilities were developing and characterizing antibody reagents 
for therapeutic and diagnostic applications. A portion of this work entailed the design and 
construction of both human and mouse V-domain antibody repertoire libraries for display 
on the surface of bacteriophage including in 1997 an SBIR grant sponsored by The 
Department of the Army to construct and validate a large semi-synthetic human phage 
antibody display library. In 2000, 1 joined the Antibody Development group (now known 
as the Lead Product Development group) at Human Genome Sciences where I have 



Sir: 



continued to work with phage antibody display technology, primarily for developing 
therapeutic antibodies to a variety of novel protein targets. A large portion of this work 
involved screening and characterizing hundreds of antibody leads at both the DNA 
sequence and protein level. I am the co-author of 12 scientific articles and several issued 
and pending patent applications. A copy of my curriculum vitae is attached as Exhibit A. 

2. I have been shown and have examined U.S. Patent Application No. 
09/880,748 (the 748 Application), captioned above, which I understand was filed on June 
15, 2001. 1 will refer to the 748 Application as "the Application." 

3. I have been shown and have examined Table 1 and the Sequence Listing of 
U.S. Patent Application No. U.S. Patent Application No. 60/212,210 (the '210 
Application), which I understand was filed on June 16, 2000. It is my understanding that 
Table 1 and SEQ ID NOS 1-2128 of the Sequence Listing of the '748 and the c 210 
applications are identical. 

4. I have been asked by patent counsel for Human Genome Sciences to 
explain how an antibody scientist familiar with the sequences of antibodies would be able 
to accurately recognize the beginning of an immunoglobulin light chain variable domain 
(VL domain) in the amino acid sequence of an scFv protein. Moreover, I have been asked 
if and how an antibody scientist, based on the information presented in Table 1 of the '748 
application and the sequences shown in SEQ ID NOS: 1-2 128 would have been able to 
identify and correct any errors in the delineation of the VL domain in column 3 of Table 1. 

BACKGROUND 

5. Intact immunoglobulin (i.e., antibody) molecules are composed of heavy 
chain polypeptides and light chain polypeptides that are joined together by disulfide bonds. 
Each heavy and light chain can be further subdivided into a Variable (V) and a Constant 
(C) region. The variable regions of the heavy and light chains of a given antibody make 
up the antigen binding-portion an antibody. The variable regions of heavy chains are 
known as VH domains and the variable regions of light chains are known as VL domains. 
The constant region of an immunoglobulin heavy chain determines the effector functions 
of an antibody (e.g. the ability to activate complement or the ability to cross the placenta). 
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The constant regions of light chains serve more of a structural role, allowing the light 
chain to associate with the heavy chain by disulfide bonding. Constant regions are further 
subdivided into particular isotypes, based on the sequences of these regions. There are 
five classes of heavy chain isotypes known as IgA, IgG, IgM, IgD, and IgE and two classes 
of light chain isotypes known as kappa and lambda. 

6. For the purposes of this Declaration it is necessary to understand that there 
are distinct sets of immunoglobulin variable regions that are found in association with 
kappa constant regions and lambda constant regions, respectively. These two sets of 
variable regions are encoded by two different loci in the human genome. The variable 
regions that associate with kappa constant regions are referred to as Vk (for Variable 
kappa) while the variable regions that associate with lambda constant regions are referred 
to VX (for Variable lambda). 

7. It is also useful to understand that the sequences of the variable regions of 
both heavy and light chain genes encoded by the genome are referred to as "germline" 
sequences. The sequences encoding the variable regions of an antibody may be mutated in 
the course of the life of an antibody-producing B cell through a process called somatic 
hypermutation. The variable regions of an antibody obtained from a B cell that has 
undergone somatic hypermutation will have sequences that deviate from the precise 
sequence of the germline sequence. 

8. An scFv is a single chain antibody that is (usually) produced using phage 
display technology in which the amino acid sequence of an immunoglobulin heavy chain 
variable domain (VH domain) is linked to the amino acid sequence of an immunoglobulin 
light chain variable domain (VL domain) by a synthetic linker sequence. The resulting 
scFv protein is conformationally similar to the antigen binding region of an intact 
antibody. ScFvs may contain VH and VL regions that have germline or non-germline 
sequences. 

Defining the sequence of the VL region in an scFv 

9. The beginning of the VL region in an scFv may be easily delineated by 1) 
determining whether the scFv contains a kappa or a lambda variable domain and then 2) 
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calculating the first amino acid sequence based on a standard numbering system for 
immunoglobulin variable regions that was established by Elvin A. Kabat and Tai Te Wu in 
the 1970's that is widely used by immunologists even today. This is explained in more 
detail below. 

Determining if the VL in the scFv is a Vk or a Vk 

10. It is clear from the specification of the '748 Application that the scFvs 
described in Table 1 and shown in the sequence listing contain human VH and VL regions. 
Paragraph [0298] indicates the scFvs are "human scFvs" and that each scFv sequence in 
the Sequence Listing is annotated as being from "Homo sapiens." It is also clear from the 
specification of the '748 Application that the scFvs described in Table 1 and shown in the 
sequence listing contain a linker region that contains a core sequence of 15 amino acid 
residues consisting of Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser (or 
(Gly4Ser)3). As an example, take the scFv of SEQ ID NO:l which is described in Table 1 
at page 287 to comprise the amino acid sequence of a VH domain consisting of amino 
acids 1-122 of SEQ ID NO:l and an amino acid sequence of a VL domain consisting of 
amino acids 138 — 248 of SEQ ID NO:l. Therefore, the linker sequence in-between (i.e., 
of amino acids 123-137 of SEQ ID NO:l) consists of the sequence (GlyiSerh. Inspection 
of each of the scFvs reveals that the linker sequence of amino acids between the end of the 
VH and the start of the VL as defined in Table 1 contains the (Gly4Ser)3 sequence. 

11. Before June 16, 2000 the sequences of most, if not all human Vk and VX 
were known. Attached hereto as Exhibits B-D are printouts from a database of 
immunoglobulin genes called IgBLAST maintained by the National Center for 
Biotechnology (NCBI). This database may be accessed on the world wide web at 
http://www.ncbi.nlm.nih.gov/igblast/showGermline.cgi. Exhibit B briefly explains the 
composition of the sequences in the subset of the IgBLAST database that contains the 
sequences of germline genes. At the bottom of Exhibit B one can see a series of pull down 
menus that enable a user to see a set of known of sequences (either amino acid or 
polynucleotide sequences) for germline genes from a given organism for several loci, 
including V/c and VX loci. 
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12. Exhibits C and D, respectively, show the contents of the germline database 
when a user requests to see the protein sequences of either human Vk or human VX 
germline genes. At the top of page one of both Exhibits C and D it is clear that the 
sequences on the germline genes were taken from scientific work that was performed and 
published prior to June 16, 2000. 

13. Thus, as described in the '748 application, at paragraph [0669], it would be 
routine to align the sequences of each the 2128 scFvs disclosed in Table 1, against known 
human germline VL (both Vk and VX) sequences to determine if a given scFv contains a 
kappa or a lambda variable region. This would be accomplished by identifying whether 
the "closest germline" VL domain is a Vk or a VX The results of aligning the scFvs of 
each of SEQ ID NOS: 1-2128 against a database containing the sequences of the 36 human 
VX and 46 human Vk genes identified in NCBFs human IgBLAST database are shown in 
a table attached hereto as Exhibit E. The first column of the table in Exhibit E indicates 
the SEQ ID NO of the scFv, the second column indicates the name of germline gene that is 
most similar to the VL region of the scFv, the third column indicates the isotype (kappa or 
lambda) of the germline gene shown in column 2 and the fourth column indicates the 
percent identity between the VL region of the scFv and the closest germline gene. 

Kabat-Wu Numbering System 

14. Elvin A. Kabat and Tai Te Wu developed a numbering system for 
consistent amino acid numbering of immunoglobulin variable regions that would result in 
certain amino acid numbers always being assigned to CDR regions of VH, Vk or VX 
regions. With respect to light chain variable regions, Kabat and Wu, through extensive 
analysis of many light chain variable regions recognized that there is an invariant cysteine 
residue at what they define as position 23 of an immunoglobulin light chain variable. This 
statement is supported by a sentence in the abstract of Johnson and Wu 1 (provided 
herewith as Exhibit F) which indicates the CDR1 of light chains begins after the first 
invariant cysteine at position no. 23 in light chains. Moreover, at the top of the right hand 
column on page 214, Johnson and Wu indicate that the Kabat-Wu numbering scheme is 
more clearly set forth in the Introduction of the fifth edition of a book Kabat, Wu and 
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others complied entitled Sequences of Proteins of Immunological Interest 2 , a portion of 
which is attached hereto as Exhibit G. Table 1 from the Introduction of Sequences of 
Proteins of Immunological Interest explains that the sequence of amino acids prior to the 
first CDR region light chains is numbered from 1-23 (of which amino acid 23 is the 
invariant cysteine), but that lambda chains contain a deletion (i.e., have no amino acid 
corresponding to) what Kabat-Wu number as amino acid position 10 in light chains. In 
effect, this makes the invariant cysteine residue in lambda light chains occur at the 22 nd 
amino acid residue in lambda light chains. This invariant cysteine at the 22 nd amino acid 
residue of lambda light chains and the 23 rd amino acid residue of kappa light chains (both 
of which are referred to as the invariant cysteine residue at position no. 23 by the Kabat- 
Wu numbering scheme), can be used to accurately identify the first amino acid residue in 
the VL region of an scFv light chain, after one has identified whether the VL region is a 
Vk or VX as described above. 

15. Thus, to identify the first amino acid position of the VL region, one simply 
must identify the cysteine amino acid residue that is approximately 23 amino acid residues 
after the (Gly4Ser) 3 sequence in the linker region. Having identified this cysteine residue, 
then one assigns it as amino acid residue number 23 or 22, depending on whether the 
closest identified germline gene is a kappa or lambda variable region, respectively. Finally 
one must simply count backwards to 1 to identify the first amino acid of the VL region. 

16. As a general rule, the first cysteine residue after the (Gly4Ser) 3 sequence in 
the linker region will be the cysteine residue that Kabat-Wu defines as the cysteine at 
amino acid position No. 23. In the 2128 scFv sequences disclosed in Table 1 and the 
Sequence Listing of the 748 application, there are only 4 cases where the first cysteine 
residue after the (Gly4Ser) 3 sequence in the linker region is not the cysteine residue defined 
by Kabat-Wu numbering as position number 23. The exceptions include: 



1 Johnson, G. and T. T. Wu. (2000) Kabat Database and its application: 30 years after the first variability 
plot.. Nucleic Acids research 28:214-218 

2 Kabat et al. (1991) Sequences of Proteins of Immunological Interest. Fifth Edition. NIH Publication 
No. 91-3242 
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❖ SEP ID NOS: 125, 693 and 1680 in which there is a cysteine residue 
prior to amino acid no. 23 in addition to the cysteine at amino acid no. 
23; and 



❖ SEQ ID NO: 1554 in which the first cysteine residue is not found until 
amino acid position no. 89. However, if one examines the region where 
one expects to find the cysteine residue defined by Kabat-Wu 
numbering as position number 23 , there is a tryptophan residue. 
Tryptophan is encoded by a codon that shares third position wobble with 
the codons encoding cysteine residues. The absence of a cysteine 
residue in this case at Kabat-Wu position no. 23, might be explained by 
a mutation from the germline sequence; or, more likely - the absence of 
a cysteine residue at Kabat Wu position No. 23 in SEQ ID NO: 1554, is 
best explained by the presence of a sequencing error because the 
cysteine residue at position no. 23 is important for the tertiary structure 
of the variable regions. Absence of this cysteine is apt to disrupt the 
tertiary structure required by the scFv to bind antigen. 

17. Column 5 of the Table in Exhibit E shows the number of amino acids after 

the (Gly4Ser)3 sequence prior to amino acid position no. 1 in the VL region and column 6 c 
of the Table in Exhibit E shows the identity of the amino acids after (Gly4Ser)3 sequence 
prior to amino acid position no. 1 in the VL region. In 99% (1301/1308) of cases where 
there are extra amino acids after the (Gly4Ser) 3 sequence, the identity of the amino acids is 
A, AL or AF. These results indicate that these amino acids most likely arose as a "side- 
effect" of the cloning strategy used to create the scFvs constructs in the initial generation 
of the scFv library and further confirm that these residues are not part of the VL region of 
these scFvs of SEQ ID NOS:2128. 

18. Additionally, in some cases where the closest germline gene in V2-13, the 
first amino acid residue of the VL is calculated to be the last serine residue of the 
(Gly4Ser) 3 sequence (see, for example, SEQ ID NOS: 4 and 5 3 for which Column 5 of 

3 The following is a complete list of the 238 SEQ ID NOS cases where the closest germline gene is V2-13 
and the first amino acid residue of the VL is calculated to be the last serine residue of the (Gly 4 Ser) 3 ' 
sequence: 4, 5, 397, 512, 834, 835, 842, 848, 850, 851, 877, 892, 893, 896, 900, 908, 911, 912, 913, 914, 
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Exhibit E shows a -1 value). Note that the first amino acid residue of the germline V2-13 
residue in Exhibit D is a Serine. Again, this result indicates that in cloning the scFvs to 
make the original scFv library, a cloning strategy was used that was able to take advantage 
of the fact that the last amino acid of the (Gly 4 Ser) 3 sequence could also serve as the first 
amino acid residue of the VL region 4 . 

SUMMARY 

19. On or before June 16, 2000, an antibody scientist examining the 
information presented in Table 1 and the sequences of SEQ ID NOS: 1-2128 of the 
Sequence Listing of the 748 patent would have readily recognized that in several 
instances, the amino acid residues defined in Table 1 as making up the VL region of 
certain scFvs were incorrect for either containing a few additional amino acids 5 1 of the VL 
region or for lacking an amino acid at the 5 1 end of the VL-region. Moreover, an antibody 
scientist would have had no difficulty in identifying the correct amino acid residue that 
corresponded to the first amino acid residue of the VL region. 



20. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under § 1001 of 



916, 920, 924, 927, 928, 937, 938, 943, 946, 948, 949, 950, 952, 953, 957, 959, 963, 965, 967, 970, 974, 
980, 982, 984, 987, 993, 996, 997, 999, 1050, 1054, 1056, 1065, 1 102, 1 105, 1 108, 1 109, 1 1 10, 1 1 1 1, 1 1 12, 
1113, 1115, 1116, 1117, 1118, 1119, 1120, 1170, 1178, 1179, 1181, 1182, 1189, 1192, 1198, 1290, 1293, 
1294, 1299, 1300, 1303, 1305, 1306, 1307, 1308, 1315, 1316, 1322, 1323, 1328, 1330, 1331, 1335, 1341, 
1344, 1346, 1357, 1367, 1370, 1384, 1386, 1387, 1388, 1391, 1393, 1394, 1402, 1416, 1417, 1424, 1425, 
1426, 1433, 1438, 1444, 1445, 1470, 1472, 1474, 1588, 1594, 1596, 1609, 1615, 1620, 1621, 1622, 1623, 
1624, 1628, 1638, 1639, 1641, 1643, 1646, 1647, 1648, 1651, 1652, 1655, 1657, 1660, 1662, 1665, 1667, 
1668, 1670, 1675, 1676, 1678, 1679, 1681, 1692, 1694, 1702, 1703, 1705, 1708, 1718, 1721, 1722, 1723, 
1724, 1725, 1726, 1727, 1728, 1729, 1730, 1731, 1732, 1734, 1740, 1741, 1742, 1755, 1761, 1762, 1764, 
1765, 1777, 1781, 1785, 1786, 1788, 1790, 1816, 1817, 1818, 1823, 1826, 1871, 1873, 1877, 1907, 1911, 
1912, 1914, 1919, 1924, 1929, 1931, 1937, 1938, 1939, 1940, 1941, 1942, 1944, 1947, 2006, 2008, 2010, 
2013, 2014, 2015, 2018, 2021, 2022, 2023, 2031, 2032, 2033, 2035, 2036, 2038, 2039, 2046, 2056, 2057, 
2058, 2060, 2066, 2067, 2068, 2106, 2107, 2112, 

4 It is also noted that SEQ ID NO: 1389 is another sequence in which , the first amino acid residue of the VL 
is calculated to be the last serine residue of the (Gly 4 Ser) 3 sequence. SEQ ID NO: 1389 is most closely 
related to germline VI -13 which begins with a Q amino acid residue. It is likely that the sequence of this VL 
region was mutated either prior to being cloned into an scFv construct or during passaging or selection of the 
scFv library. 

Serial No. 09/880,748 8 PF523P1 



Title 18 of the United States Code, and that such willful false statements may jeopardize 
the validity of the application captioned above or any patent issuing thereupon. 

Date: Dec 14-, Z 004r ^cUf* <§ 

Rodger Smith, Ph.D. 
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RODGER G. SMITH, Ph.D. 

3336 Eclipse Drive 
Jefferson, MD 21755 
301-834-7111 (Home) 
240-314-4400 x 3497 (Office) 
rodger_smith@hgsi.com 

RESEARCH SCIENTIST 



QUALIFICATIONS 

• Ph.D. in Molecular Biology with 14 years of industrial laboratory experience. 

• Clench scientist with expertise in phage antibody display technology, therapeutic 
antibody generation and characterization, in vitro assay development, protein 
purification and gene cloning and expression. 

• Laboratory and project management experience. 



PROFESSIONAL EXPERIENCE 

Human Genome Sciences, Inc., Rockville, MD 

Senior Scientist I, Antibody Development 08/2002-present 

• Lead scientist for project involved in the discovery and development of therapeutic 
antibodies to protective antigens from anthrax and plague causing organisms. 

• Developed cloning protocols and selection techniques for affinity maturation of 
scFv's by phage display. 

• Generated large panels of specific binding scFv's to a number of soluble and 
membrane-associated therapeutic target proteins. 

• Developed a variety of electrochemiluminescent-based and cell-based assays to 
identify and characterize lead candidate therapeutic scFv's and/or IgG's. 

• Project manager for outside collaboration focused on the discovery of therapeutic 
antibodies to 7TM chemokine receptors using human Fab phage display libraries. 

Scientist, Antibody Development 04/2000-07/2002 

• Developed expression constructs and purification methods for producing homo- 
trimeric and heterotrimeric forms of BlyS and APRIL. 

• Developed novel electrochemiluminescent-based assays to evaluate specificity and 
affinity of antibodies to a G protein-coupled receptor. 

• Engineered mammalian antibody expression vectors to streamline cloning of V- 
domains and enhance expression of IgG. 

• Developed methods for epitope mapping of recombinant antibodies using peptide 
phage display technology. 

• Generated assay reagents and developed assay protocols for evaluating 
immunogenicity and pK of therapeutic antibodies. 



• Generated a panel of fully human IgG's that blocked the catalytic activity of a 
novel angiotensin converting enzyme. 



Bioveris Corp. (formerly IGEN International, Inc.), Gaithersburg, MD 
Scientist 3, Assay Development 01/1 999 - 04/2000 

• Manager for laboratory focused on the production, purification and validation of 
antibody and protein reagents used in diagnostic assay development. 

• Developed and produced diagnostic and therapeutic antibody reagents on a contract 
basis using a large human repertoire phage antibody display library. 

• Engineered a phage antibody display vector for production of novel binding 
reagents such as bivalent single-chain antibodies. 

Scientist 1 and 2, Molecular Biology / Molecular Engineering 1 990 to 1 998 

• Principal Investigator (Phase I SBIR) for project focused on constructing a large 
human repertoire phage antibody display library. Responsibilities included project 
management, bench research and report writing. 

• Optimized primer design, PCR conditions and cDNA cloning methods for 
generating large human and murine antibody repertoire phage display libraries. 

• Coordinated research collaboration involving application of phage antibody 
display to isolate human and mouse single-chain antibodies with catalytic activity. 

• Developed humanized single-chain and bivalent single-chain antibodies for tumor 
targeting and prodrug activation. 

• Developed a bacterial cloning and expression system for high-level production of 
single-chain antibodies. 

• Performed site-directed mutagenesis of an antibody enzyme (abzyme) to 
delineate catalytic residues. 

SUMMARY OF LABORATORY EXPERTISE 
Recombinant DNA methods: 

mRNA isolation, RT-PCR, 5' RACE, cDNA cloning, vector construction, phage 
display library construction, site-directed mutagenesis, Northern and Southern 
hybridization, DNA sequencing, gene transfection, DNA replication assays, DNA 
diagnostic assays 
Protein methods: 

Protein Purification (FPLC and BioCad instrumentation), BIAcore analysis, antibody 
affinity measurements, immunoassay development, SDS-PAGE and Western blotting 
Other skills: 

Phage display technology, hybridoma production and screening, cell transfection and 
tissue culture, large scale bacterial fermentation and protein production 



EDUCATION 



1989 - Ph.D. in Microbiology (Molecular Biology), University of Illinois at Urbana- 
Champaign. Thesis research in the laboratory of Dr. Edward Voss studying the 
molecular basis of autoimmunity and anti-DNA autoantibodies in a murine model. 

1984 - M.S. in Microbiology, University of Illinois at Urbana-Champaign. 

Thesis research in the laboratory of Dr. John Scott studying yeast DNA replication 

enzymes associated with the chromatin of a freely replicating yeast DNA plasmid. 

1981- B.S. in Microbiology, Pennsylvania State University, University Park. 
Cooperative Study for one year in the Microbiology Research Department at Hershey 
Foods, Inc., Hershey, PA. 



GRANTS AND AWARDS 

Phase I Small Business Innovation Research (SBIR) grant ($100,000). 
Project Title-Construction of a Large Semi-Synthetic Human Phage 
Antibody Display Library, 1997. Granting Agency: Dept. of the Army. 

U.S. Public Health Sen/ice Traineeship, 1984-1987, University of Illinois, awarded for 
academic achievement. 

Clark Microbiology Award, 1983, 1988 and 1989, University of Illinois, for excellence 
in teaching. 

ISSUED PATENTS 

Reaction-Based Selection for Expression of and Concentration of Catalytic Moieties 

US Patent Number 6,121,007 Date: Sept. 19, 2000 and 6,177,270B1 Date: Jan. 23, 2001 

Cycling DNA/RNA Amplification Electrochemiluminescent Assay 
US Patent Number 6,048,687 Date: April 1 1 , 2000 

The Isolation and Production of Catalytic Antibodies Using Phage Technology 
European Patent Number P09002EPO Date: March 14, 2000 

Prodrugs Activated by Targeted Catalytic Proteins 
US Patent Number 6,258,360 B1 Date: July 10, 2001 

Several Additional Patents Pending 



PUBLICATIONS AND RECENT ABSTRACTS 



1. Baker, K., Edwards, B., Main, H., Choi, G., Wager, R., Halpern, W., Lappin, P., 
Riccobene, T., Abramian, D., Sekut, L, Sturm, B., Poortman, C, Minter R., Dobson, C, 
Williams, E., Carmen, S., Smith, R., Roschke, V., Hilbert, D., Vaughan, T., Albert, V. 
2003. Generation and characterization of LymphoStat-B, a human monoclonal antibody 
that antagonizes the bioactivities of B lymphocyte stimulator. Arthritis Rheum. 48 (11), 
3253-3265. 

2. Huang, L, Sexton, D., Skogerson, K., Devlin, M., Smith, R., Sanyal, I., Parry, T., Kent, 
R., Enright, J., Wu, Q., Conley, G., DeOliveira, D., Morganelli, L., Ducar, M., Wescott, C. 
and Ladner, R. 2003. Novel Peptide Inhibitors of Angiotensin-converting Enzyme 2. J. 
Biol. Chem. 278: 15532 - 15540. 

3. Roschke, V., Sosnovtseva, S., Ward, C, Hong, J., Smith, R., Albert, V., Stohl, W., 
Baker, K., Ullrich, S., Nardelli, B., Hilbert, D. and Migone, T. 2002. BlyS and APRIL form 
biologically active heterotrimers in patients with systemic immune-based rheumatic 
diseases. Journal of Imm unology 169, 4314-4321. 

4. Abraham, R., Buxbaum, S., Link, J., Smith, R., Venti, C. and Darsley, M. 1996. 
Determination of binding constants of diabodies directed against prostate-specific antigen 
using electrochemiluminescence-based immunoassays. J. Mol. Recog . 9, 456 -461. 

5. Smith, R., Martin, M., Sanchez, R. and Kenten, J. 1995. Cloning and bacterial 
expression of an esterolytic sFv. Meth. in Mol. Bio. 51, Antibody Engineering Protocols, 

5. Paul, editor, 297-317. 

6. Abraham, R., Buxbaum, S., Link, J., Smith, R., Venti, C. and Darsley, M. 1995. 
Screening and kinetic analysis of recombinant anti-CEA antibody fragments. J. Imm. 
Meth. 183, 119-125. 

7. McCafferty, J., Fitzgerald, K. J., Earnshaw, J., Chiswell, D. J., Link, J., Smith, R. and 
Kenten, J. 1994. Selection and rapid purification of murine antibody fragments that bind a 
transition-state analog by phage display. ABAB 47, 157-174. 

8. Gulliver, G., Bedzyk, W M Smith, R., Bode, S., Tetin, S. and Voss, E. 1994. 
Conversion of an anti-single-stranded DNA active site to an anti-fluorescein active site 
through heavy chain complementarity determining region transplantation. JBC 269, 7934. 

9. Angeles, T., Smith, R., Darsley, M., Sugasawara, R., Sanchez, R., Kenten, J., Schultz, 
P. and Martin, M. 1993. Isoabzymes: Structurally and mechanistically similar catalytic 
antibodies from the same immunization. Biochemistry 32, 12128 -12135. 

10. Kenten, J. and Smith, R. 1992. Catalytic antibodies from production to 
application. Current Opinion in Therapeutic Patents 2, 669 -677. 

11. Smith, R. and Voss, E. 1989. Variable region primary structures of monoclonal anti- 
DNA autoantibodies from NZB/NZW F1 mice. Molecular Immunology 27, 463 -470. 

12. Smith, R., Ballard, D., Blier, P., Pace, P., Bothwell, A., Herron, J., Edmundson, A and 
Voss, E. 1989. Structural features of a murine monoclonal anti-ssDNA autoantibody. J. 
Ind Inst of Sci. 69, 25-46. 

Poster Presentation at ICAAC, Sept. 13, 2003 

Selection of Potent Neutralizing Human Monoclonal Antibodies to Protective 
Antigen of Bacillus anthracis. X. Zhang, J. Askins, R. Fleming, B. Sturm, C. 
Poortman, P. Viriassov, B. Peterson, M. Flynn, Y. Miao, D. Zukauskas, R. Smith, 
M. Laird, G. Choi. Human Genome Sciences, Inc. Rockville, MD 
Scheduled for Poster Presentation at ASM, May 26, 2004 
Development and Characterization of Fully Human anti-F1 Antibodies that Protect 
Against Lethal Challenge with Yersinia pestis in a Surrogate Mouse Model of 
Bubonic Plague. R.Fleming 1 , D. Zukauskas 1 , H. Heine 2 , G. Andrews 2 , S. Welkos 2 , 
J. Adamovicz 2 , M. Laird 1 , G. Choi 1 , R. Smith 1 

1 Human Genome Sciences, Inc. Rockville, MD, 2 USAMRIID, Frederick, MD 
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Our collections of germline V genes include functional V genes 
and V genes with Open Reading Frame (ORF) for the heavy 
chain, the kappa light chain and the lambda light chain from 
human and mouse. However, no attempt was made to include 
all polymorphic forms of germline genes (one should instead 
search the nr or Ig sequences database for germline gene 
polymorphism). 

In compiling the germline gene sequences, we have retained 
the nomenclature by the original authors, but we have excluded 
the signal peptide sequences and the recombination signal 
sequences. Amino acid sequences are translated in some 
cases where only nucleotide sequence records are available in 
GenBank. 



Select the germline genes you want to view: 



Organi sm [human gf 
Locus |VKJ1| 
Sequence type | protein 
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Although the human Ig kappa locus has not been fully sequenced yet, all of individual genes are likely 
to have been isolated ( Schable KF and Zachau HG. 1993 ; Brensin g -Kuppers J. et al. 1997 ). The 
following sequences are taken from these studies. 

Total number of sequences: 4 6 

>A1 

DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPGQSPRRLIYKVSNWD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWP 



>A10 

EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQSFSGVPS 
RFSGSGSGTDFTLTINSL.EAEDAATYYCHQSSSLP 



>A11 

EIVLTQSPATLSLSPGERATLSCGASQSVSSSYLAWYQQKPGLAPRLLIYDASSRATGIP 
DRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP 



>A14 

DWMTQS PAFLS VT PGEKVT I TCQASEG I GNYL. YWYQQKPDQAPKLL I KYASQS I SGVPS 
RFSGSGSGTDFTFTISSLtEAEDAATYYCQQGNKHP 



>A17 

DWMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPGQSPRRLIYKVSNRD 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWP 



>A13 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQSPQLLIYEVSSRF 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGIHLP 



>A19 

D I VMTQS PLSL P VT PGE PAS I S CRS S Q SLLHSNGYNYLDWYLQKPGQS PQLL I YLGSNRA 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP 



>A2 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQPPQLLIYEVSNRF 
SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLP 



>A2 0 

DIQMTQSPSSLSASVGDRWITCRASQGISl^LAWYQQKPGKVPKLLIYAASTLQSGVPS 
RFSGSGSGTDFTLT I SS LQPEDVATYYCQKYNS AP 



>A2 3 

DIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIYKISNRF 
SGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFP 



>A2 6 

EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQSFSGVPS 
RFSGSGSGTDFTLT INSLEAEDAATYYCHQSSSLP 
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>A27 

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIP 
DRFSGSGSGTDFTLT I SRLEPEDFAVYYCQQYGS S P 



>A3 

D I VMTQS PLSLPVT PGE PAS I SCRSSQS LLHSNGYNYLDWYLQKPGQS PQLL I YLGSNRA 
SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTP 



>A30 

DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS 
RFSGSGSGTEFTLT I SSLQPEDFATYYCLQHNS YP 



>A5 

EIVMTQTPLSLSITPGEQASISCRSSQSLLHSDGYTYLYWFLQKARPVSTLLIYEVSNRF 
SGVPDRFSGSGSGTDFTLKI SRVEAEDFGVYTCMQDAQDPP 



>A7 

DIVMTQTPLSSPOTLGQPASISFRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIYKVSNRF 
SGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCTQATQFP 



>B2 

ETTLTQS PAFMS AT PGDKVNI SCKASQDI DDDMNWYQQKPGE AAI F 1 1 QE ATTLVPG I P P 
RFSGSGYGTDFTLTINNIESEDAAYYFCLQHDNFP 



>B3 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKOTLAWYQQKPGQPPKLLIYWASTR 
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTP 



>L1 

DI QMTQS PSSLSAS VGDRVT I TCRASQG I SNYLAWFQQKPGKAPKSL I YAAS S LQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYP 



>L1Q 

E I VMTQS PPTLSLS PGERVTLS CRASQS VS SS YLTWYQQKPGQAPRLL I YGASTRATS I P 
ARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDHNLPP 



>L11 

AIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKLLIYAASSLQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCLQDYNYP 



>L12 

DIQMTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDASSLESGVPS 
RFSGSGSGTEFTLTISSLQPDDFATYYCQQYNSYS 



>L14 

NIQMTQSPSAMSASVGDRVTITCRARQGISNYLAWFQQKPGKVPKHLIYAASSLQSGVPS 
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNS YP 
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>L15 

DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASSLQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYP 



>L16 

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGASTRATGIPA 
RFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP 



>L18 

AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQKPGKAPKLLIYDASSLESGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQFNNYP 



>L19 

DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASSLQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFP 



>L2 

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGASTRATGIPA 
RFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP 



>L20 

EIVLTQSPATLSLSPGERATLSCRASQGVSSYLAWYQQKPGQAPRLLIYDASNRATGIPA 
RFSGSGPGTDFTLTISSLEPEDFAVYYCQQRSNWH 



>L22 

DI QM I QS PS FLS AS VGDRVS 1 1 CWAS EG I S SNLAWYLQKPGKS PKL FLYDAKDLHPGVS S 
RFSGRGSGTDFTLTIISLKPEDFAAYYCKQDFSYPP 



>L23 

AIRMTQSPFSLSASVGDRVTITCWASQGISSYLAWYQQKPAKAPKliFIYYASSLQSGVPS 
RFSGSGSGTDYTLTISSLQPEDFATYYCQQYYSTP 



>L24 

VIWMTQSPSLLSASTGDRVTISCRMSQGISSYLAWYQQKPGKAPELLIYAASTLQSGVPS 
RFSGSGSGTDFTLTISCLQSEDFATYYCQQYYSFP 



>L25 

EIVMTQSPATLSLSPGERATLSCRASQSVSSSYLSWYQQKPGQAPRLLIYGASTRATGIP 
ARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDYNLP 



>L4/18a 

AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQKPGKAPKLLIYDASSLESGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYP 



>L5 

DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASSLQSGVPS 
RFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFP 
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>L6 

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPA 
RFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWP 



>L8 

DIQLTQSPSFLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYAASTLQSGVPS 
RFSGSGSGTEFTLTISSLQPEDFATYYCQQLNSYP 



>L9 

AIRMTQSPSSFSASTGDRVTITCRASQGISSYLAOTQQKPGKAPKLLIYAASTLQSGVPS 
RFSGSGSGTDFTLTISCLQSEDFATYYCQQYYSYP 



>or 

DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGNTYLDWYLQKPGQSPQLLIYTLSYR 
ASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQRI E F P 



>011 

DIVMTQTPLSLPWPGEPASISCRSSQSLLDSDDGNTYLDWYLQKPGQSPQLLIYTLSYR 
ASGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQRI EFP 



>012 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYIiNWYQQKPGKAPKLLIYAASSLQSGVPS 
RFSGSGSGTDFTLT I SSLQPEDFATYYCQQSYSTP 



>Q14 

DIQLTQSPSSLSASVGDRVTITCRVSQGISSYLNWYRQKPGKVPKLLIYSASNLQSGVPS 
RFSGSGSGTDFTLT I SSLQPEDVATYYGQRTYNAPP 



>Q18 

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIYDASNLETGVPS 
RFSGSGSGTDFTFTISSLQPEDIATYYCQQYDNLP 



>02 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPS 
RFSGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTP 



>04 

DIQLTQSPSSLSASVGDRVTITCRVSQGISSYLNWYRQKPGKVPKLLIYSASNLQSGVPS 
RFSGSGSGTDFTLT I SSLQPEDVATYYGQRTYNAPP 



>08 

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIYDASNLETGVPS 
RFSGSGSGTDFTFTISSLQPEDIATYYCQQYDNLP 



1W 
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The following sequences are taken from a study that has sequenced the entire human lambda gene locus 
( Kawasaki K. et aK 19 97). 

Total number of sequences: 3 6 

>V1-11 

QSVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAPKLLIYYDDLLPSGVS 
DRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGP 



>V1-13 

QS VLTQPP S VSGAPGQRVT I S CTGSS SN I GAGYDVHWYQQLPGTAPKLLI YGNSNRP SGV 
PDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGS 



>V1-16 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQRPSGVP 
DRF SGS KS GT S AS LA I S GLQ S ED EAD Y YC AAWDD S LNGP 



>V1-17 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYSNNQRPSGVP 
DRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGP 



>V1-18 

QSVLTQP PS VSGAPGQRVT I SCTGSSSNIGAGYVVHWYQQLPGTAPKIjL I YGNSNRPSGV 
PDQFSGSKSGTSASLAITGLQSEDEADYYCKAWDNSLNA 



>V1-19 

QSVLTQPPSVSAAPGQKVTISCSGSSSNIG^YVSWYQQLPGTAPKLLIYDNNKRPSGIP 
DRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAG 



>Vl-2 

QSALTQPPSASGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSKRPSGV 
PDRFSGSKSGNTASLTVSGLQAEDEADYYCSSYAGSNNF 



>Vl-20 

QAGLTQPPSVSKGLRQTATLTCTGNSNIVGNQGAAWIiQQHQGHPPKLLSYRNNNRPSGIS 
ERFSASRSGNTASLTITGLQPEDEADYYCSALiDSSLSA 



>Vl-22 

NFMLTQPHS VS E S PGKTVT ISCTRSSGS I ASNYVQWYQQRPGS S PTTVI YEDNQRP SGVP 
DRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSN 



>Vl-3 

QS ALTQPRS VSGS PGQS VT I S CTGT S SDVGGYNYVS WYQQHPGKAPKLM I YDVS KRPSGV 
PDRFSGSKSGNTASLT I SGLQAEDEADYYCCS YAGS YTF 



>Vl-4 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSNRPSGV 
SNRFSGS KSGNT AS LT I SGLQAEDEAD YYCS SYTSSSTL 
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>Vl-5 

QSALTQPPSVSGSPGQSVTISCTGTSSDVGSYNRVSWYQQPPGTAPKLMIYEVSNRPSGV 
PDRFSGSKSGNTASLTISGLQAEDEADYYCSLYTSSSTF 



>Vl-7 

QS ALTQ PAS VSGS PGQS I T I S CTGTS SDVG S YNLVS WYQQHPGKAPKLM I YEGS KRPSGV 
SNRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSSTF 



>Vl-9 

QSALTQPPFVSGAPGQSVTISCTGTSSDVGDYDHVFWYQKRLSTTSRLLIYNVNTRPSGI 
SDLFSGSKS GNMAS LT I SGLKS E VEANYHC S LYS S S YTF 



>V2-1 

SYELTQPPSVSVSPGQTASITCSGDKLGDKYACWYQQKPGQSPVLVIYQDSKRPSGIPER 
FSGSNSGNTATLTISGTQAMDEADYYCQAWDSSTA 



>V2-11 

SYELTQPPSVSVSLGQMARITCSGEALPKKYAYWYQQKPGQFPVLVIYKDSERPSGIPER 
FSGSSSGTIVTLTISGVQAEDEADYYCLSADSSGTYP 



>V2-13 

SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPGQAPVLVIYGKNNRPSGIPDR 
FSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHL 



>V2-14 

SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSDRPSGIPER 
FSGSNSGNTATLTI SRVEAGDEADYYCQVWDSSSDHP 



>V2-15 

SYELTQLPSVSVSPGQTARITCSGDVLGENYADWYQQKPGQAPELVIYEDSERYPGIPER 
FSGSTSGNTTTLTISRVLTEDEADYYCLSGDEDNP 



>V2-17 

SYELTQPPSVSVSPGQTARITCSGDALPKQYAYWYQQKPGQAPVLVIYKDSERPSGIPER 
F S GS S S GTT VTLT I S GVQ AEDE AD YYCQS AD S S GT Y P 



>V2-19 

SYELTQPSSVSVSPGQTARITCSGDVLAKKYARWFQQKPGQAPVLVIYKDSERPSGIPER 
FSGSSSGTTVTLTI SGAQVEDEADYYCYSAADNNL 



>V2-6 

SYELTQPLSVSVALGQTARITCGGNNIGSKNVHWYQQKPGQAPVLVIYRDSNRPSGIPER 
FSGSNSGNTATLTI SRAQAGDEADYYCQVWDSSTA 



>V2-7 

SYELTQPPSVSVSPGQTARITCSGDALPKKYAYWYQQKSGQAPVLVIYEDSKRPSGIPER 
FSGSS SGTMATLT I SGAQVEDEADYYCYSTDS SGNH 
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>V2-8 

SYELTQPHSVSVATAQMARITCGGNNIGSKAVHWYQQKPGQDPVLVIYSDSNRPSGIPER 
FSGSNPGNTATLTISRIEAGDEADYYCQVWDSSSDHP 



>V3-2 

QTWTQEPSLTVSPGGTVTLTCASSTGAVTSGYYPNWFQQKPGQAPRALIYSTSNKHSWT 
PARFSGSLLGGKAALTLSGVQPEDEAEYYCLLYYGGAQ 



>V3-3 

QAWTQEPSLTVSPGGTVTLTCGSSTGAVTSGHYPYWFQQKPGQAPRTLIYDTSNKHSWT 
PARFSGSLLGGKAALTLLGAQPEDEAEYYCLLSYSGAR 



>V3-4 

QTWTQEPSFSVSPGGTVTLTCGLSSGSVSTSYYPSWYQQTPGQAPRTLIYSTNTRSSGV 
PDRFSGSILGNKAALTITGAQADDESDYYCVLYMGSGIS 



>V4-1 

QPVLTQPPSSSASPGESARLTCTLPSDINVGSYNIYWYQQKPGSPPRYLLYYYSDSDKGQ 
GSGVPSRFSGSKDASANTGILLISGLQSEDEADYYCMIWPSNAS 



>V4-2 

QAVLTQPSSLSASPGASASLTCTLRSGINVGTYRIYWYQQKPGSPPQYLLRYKSDSDKQQ 
GSGVPSRFSGSKDASANAGILLISGLQSEDEADYYCMIWHSSAS 



>V4-3 

QPVLTQPTSLSASPGASARLTCTLRSGINLGSYRIFWYQQKPESPPRYLLSYYSDSSKHQ 
GSGVPSRFSGSKDASSNAGILVISGLQSEDEADYYCMIWHSSAS 



>V4-4 

QPVLTQPSSHSASSGASVRLTCMLSSGFSVGDFWIRWYQQKPGNPPRYLLYYHSDSNKGQ 
GSGVPSRFSGSNDASANAGILRISGLQPEDEADYYCGTWHSNSKT 



>V4-6 

RPVLTQPPSLSASPGATARLPCTLSSDLSVGGKNMFWYQQKPGSSPRLFLYHYSDSDKQL 
GPGVPSRVSGSKETS SNTAFLLI SGLQPEDEADYYCQVYESSAN 



>V5-1 

LPVLTQPPSASALLGASIKLTCTLSSEHSTYTIEWYQQRPGRSPQYIMKVKSDGSHSKGD 
GIPDRFMGSSSGADRYLTFSNLQSDDEAEYHCGESHTIDGQVG 



>V5-2 

QPVLTQPPSASASLGASVTLTCTLSSGYSNYKVDWYQQRPGKGPRFVMRVGTGGIVGSKG 
DGIPDRFSVLGSGLNRYLTIKNIQEEDESDYHCGADHGSGSNFV 



>V5-4 

QPVLTQSSSASASLGSSVKIjTCTLSSGHSSYIIAWHQQQPGKAPRYLMKLEGSGSYNKGS 
GVPDRFSGSSSGADRYLTISNLQFEDEADYYCETWDSNT 
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>V5-6 

QLVLTQSPSASASLGASVKLTCTLSSGHSSYAIAWHQQQPEKGPRYLMKLNSDGSHSKGD 
GIPDRFSGSSSGAERYLTISSLQSEDEADYYCQTWGTG 
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\/l nprmiinp 




(Gly4Ser)3 


(Gly4Ser)3 






^pm ipncp 


% Identity 


sequence 


sequence 




with hinh^ct 
wiui i iiyi icoi 


with hinhp^t 

Will 1 1 ll^i ICOI 


between VL 


prior to 


prior to 




PCI LrCl 1 1 


pd uCI 1 1 


nprmiinp. 


amino acid 


amino acid 




irlontitw tr\ 
HJcllUty IU 


iHpntitv to 


^pm jpnrp 

OwUUwl Iw5 


oosition no 


position no. 


otvj IU 






and SFO ID 


1 in VL 


1 inVL 








NO:X 


rpnion 

1 1 1 


region 


4o 


A97 
AZ # 


Kappa 


8^ 


2 


AL 


44 


A 97 
AZ / 


Ktippa 


8^ 


2 


AL 


A 

40 


A 97 
AZ « 


kappa 


84 


2 


AL 


4b 


A97 
AZ / 


Kappa 


84 


2 


AL 


A 7 
4f 


A97 
AZ f 


Kappa 


84 

0*T 


2 


AL 


4o 


A97 
AZf 


Kappa 


84 


2 


AL 


4y 


A97 
AZ f 


Kappa 


8*3 

UJ 


2 


AL 


en 
OU 


A97 
AZ/ 


Kappa 


84 


2 


AL 


Oi 


A97 
r\Z r 


fs.appa 


84 


2 


AL 


DZ 


A97 
r\Z / 


i\oppa 


84 


2 


AL 


DO 


A97 
MZ f 


r\appa 


83 


2 


AL 


D4 


A97 
AZ / 


rvappa 


84 


2 


AL 


DO 


A97 
MZ f 


Kappa 


84 


2 


AL 


DO 


A97 
AZ f 


Kappa 


84 


2 


AL 


^7 
Of 


A97 
MZ r 


Kappa 


84 


2 


AL 


DO 


A97 

MZ f 


IVcippa 


84 


2 


AL 


oy 


A97 
AZ/ 


Kappa 


84 


2 


AL 


DU 


A97 
AZ / 


Kappa 


8^ 


2 


AL 


Dl 


A97 
AZ / 


Kappa 


84 

OH 


9 


AL 


£59 
Dz 


A97 
AZ f 


Kappa 


84 

OH* 


2 


AL 


bo 


A97 
AZ f 


Lr r\ r\ ^3 

Kappa 


84 


9 


AL 


o4 


A97 
AZf 


Kappa 


84 


2 


AL 


DO 


A97 
AZ/ 


Kappa 


84 


2 


AL 


DO 


A97 
AZ f 


Kappa 


8*s 


2 


AL 


£17 
D f 


A97 
AZ / 


Kappa 


8^ 


2 


AL 


DO 


A97 
AZ f 


Kappa 


84 


2 


AL 


8Q 


A97 


rvappa 


84 


2 


AL 


70 
f U 


A97 


i\ ci p pa 


84 


2 


AL 


71 


A97 


r\appa 


83 


2 


AL 


79 


A27 


kaooa 


84 


2 


AL 


73 


A27 


kappa 


84 


2 


AL 


74 


A27 


kappa 


84 


2 


AL 


75 


A27 


kappa 


84 


2 


AL 


76 


A27 


kappa 


84 


2 


AL 


77 


A27 


kappa 


84 


2 


AL 


78 


A27 


kappa 


84 


2 


AL 


79 


A27 


kappa 


84 


2 


AL 


80 


A27 


kappa 


84 


2 


AL 


81 


A27 


kappa 


84 


2 


AL 


82 


A20 


kappa 


96 


0 




83 


A27 


kappa 


83 


2 


AL 


84 


A27 


kappa 


84 


2 


AL 
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Exhibit F 











[NunnDer or 


laenuiy ot 










amino acius 


amino acios 






Isotype of 




after 


after 




VL germhne 


VL germltne 




^Ljiy4oerj3 


^oiy4oerp 




sequence 


sequence 


/o laenuiy 


sequence 


sequence 




with highest 


with highest 


Deiween vl 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


StQ ID 


ScU ID 


ana otu id 


i in vl 


i in vl 


NO:X 


NO:X 


NO.X 


NU.A 


region 


region 


85 


A27 


kappa 


nc 
OO 


Z 


A 1 

AL 


86 


A27 


kappa 


o4 


o 

z 


A 1 

AL 


87 


A27 


kappa 


84 


o 


A 1 

AL 


88 


A27 


kappa 


84 


o 

2 


A 1 

AL 


89 


A27 


kappa 


84 


2 


A 1 

AL 


90 


A27 


kappa 


O /I 

84 


o 

z 


A 1 

AL 


91 


A27 


kappa 


O yl 

84 


o 

2 


A I 

AL 


92 


A27 


kappa 


84 


z 


A 1 

AL 


93 


A27 


kappa 


Q/1 

o4 


Z 


A 1 

AL 


94 


A27 


kappa 


o4 


Z 


A 1 

AL 


95 


A27 


kappa 


Q/l 

o4 


Z 


A 1 

AL 


96 


A 07 

A27 


kappa 


o4 


Z 


A 1 

AL 


97 


A 0~7 

A27 


kappa 


o4 


Z 


A 1 

AL 


98 


A OT 

A27 


kappa 


O A 

o4 


Z 


A 1 

AL 


99 


A27 


kappa 




z 


A 1 

AL 


100 


A OT 

A27 


kappa 


84 


2 


A 1 

AL 


101 


A OT 

A27 


kappa 


O yl 
84 


2 


A 1 

AL 


102 


A27 


kappa 


84 


o 

2 


A 1 

AL 


103 


A27 


kappa 


84 


o 

2 


A 1 

AL 


104 


A27 


kappa 


83 


2 


A t 

AL 


105 


A27 


kappa 


84 


2 


A 1 

AL 


106 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


107 


A 

A27 


kappa 


O A 

84 


o 
2 


A 1 

AL 


108 


A27 


kappa 


83 


o 

2 


A 1 

AL 


109 


A OT 

A27 


kappa 


O A 

84 


2 


A f 

AL 


110 


A 0~7 

A27 


kappa 


oc 
OO 


2 


A 1 

AL 


AAA 
111 


A O T 

A27 


kappa 


O A 

o4 


Z 


A 1 

AL 


A A O 

112 


A27 


kappa 


Qyl 

o4 


Z 


A 1 

AL 


A A O 

1 1o 


A 0"7 


kappa 


Qyl 

o4 


Z 


A 1 

AL 


1 14 


A07 

f\Zf 


kappa 


Qyl 
04 


Z 


Al 
AL 


I I D 


r\£. f 




Of 


o 


Al 


116 


A27 


kappa 


83 


2 


AL 


117 


A27 


kappa 


81 


2 


AL 


118 


A27 


kappa 


83 


2 


AL 


119 


A27 


kappa 


84 


2 


AL 


120 


A27 


kappa 


83 


2 


AL 


121 


A27 


kappa 


84 


2 


AL 


122 


A27 


kappa 


84 


2 


AL 


123 


A27 


kappa 


84 


2 


AL 


124 


A27 


kappa 


84 


2 


AL 


125 


A27 


kappa 


83 


2 


AL 


126 


A27 


kappa 


82 


2 


AL 
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Exhibit F 











Number of 


laentiiy ot 










amino acids 


ammo acius 






Isotype of 




after 


after 




VL germline 


VL germline 




((jiy4oer)3 


^oiy4oer;3 




sequence 


sequence 


To identity 


sequence 


sequence 




with highest 


with highest 


between vi_ 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


_ — «j o r~/— v i 

and oEQ ID 


1 in VL 


i in vl 


NO:X 


NO:X 


NO.X 


NO.X 


region 


region 


127 


A27 


kappa 


84 


2 


A 1 

AL 


128 


A27 


kappa 


86 


2 


A 1 

AL 


129 


A27 


kappa 


84 


2 


A 1 

AL 


130 


A27 


kappa 


84 


2 


A 1 

AL 


131 


A27 


kappa 


84 


2 


A 1 

AL 


132 


A27 


kappa 


84 


2 


A t 

AL 


133 


A27 


kappa 


82 


2 


A 1 

AL 


134 


A27 


kappa 


83 


2 


A 1 

AL 


135 


A27 


kappa 


84 


2 


A 1 

AL 


136 


A27 


kappa 


84 


2 


A 1 

AL 


137 


A27 


kappa 


83 


2 


A 1 

AL 


138 


A27 


kappa 


80 


2 


A I 

AL 


139 


A27 


kappa 


84 


2 


A 1 

AL 


140 


A27 


kappa 


84 


2 


A 1 

AL 


141 


A27 


kappa 


83 


2 


A 1 

AL 


142 


A27 


kappa 


83 


2 


A 1 

AL 


143 


A27 


kappa 


84 


2 


A 1 

AL 


144 


A27 


kappa 


84 


2 


A 1 

AL 


145 


A27 


kappa 


83 


2 


A 1 

AL 


146 


A27 


kappa 


84 


2 


A 1 

AL 


147 


A27 


kappa 


83 


2 


A 1 

AL 


148 


A27 


kappa 


81 


2 


A 1 

AL 


149 


A27 


kappa 


84 


2 


A 1 

AL 


150 


A27 


kappa 


84 


2 


A I 

AL 


151 


A27 


kappa 


84 


2 


A 1 

AL 


152 


A27 


kappa 


84 


2 


A 1 

AL 


153 


A27 


kappa 


84 


2 


A 1 

AL 


154 


A27 


kappa 


82 


2 


A 1 

AL 


155 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


156 


A27 


kappa 


oo 
OO 


o 
Z 


Al 


lOf 


A07 


^ r% r*\ 

Kappa 


OO 


o 


AL 


158 


A27 


kappa 


84 


2 


AL 


159 


A27 


kappa 


84 


2 


AL 


160 


A27 


kappa 


84 


2 


AL 


161 


A27 


kappa 


84 


2 


AL 


162 


A27 


kappa 


83 


2 


AL 


163 


A27 


kappa 


83 


2 


AL 


164 


A20 


kappa 


96 


0 




165 


A27 


kappa 


84 


2 


AL 


166 


A27 


kappa 


84 


2 


AL 


167 


A27 


kappa 


83 


2 


AL 


168 


A27 


kappa 


84 


2 


AL 
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Exhibit F 











rMumuer ot 


luenuty ot 










amino acius 


aminu acius 






Isotype of 




after 


after 




VL germline 


VL germline 




^oiy4oerj3 


^oiy4oerp 




sequence 


sequence 


To la entity 


sequence 


sequence 




with highest 


with highest 


oeiween vl 


prior xo 


prior xo 




percent 


percent 


germline 


amino acia 


amino acio 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and bhU ID 


i in vl 


i in \/l 

i in vl 


NO:X 


NO:X 


NO:X 


NU.A 


region 


region 


169 


A27 


kappa 


oo 
OO 


Z 


A 1 

AL 


170 


A27 


kappa 


84 


o 

2 


A 1 

AL 


171 


A27 


kappa 


84 


2 


A 1 

AL 


172 


A27 


kappa 


84 


2 


A 1 

AL 


173 


A27 


kappa 


o Vt 

o4 


Z 


A 1 

AL 


174 


A27 


kappa 


84 


2 


A 1 

AL 


175 


A27 


kappa 


82 


Z 


A 1 

AL 


176 


A27 


kappa 


O >1 

o4 


o 
Z 


A 1 

AL 


177 


A27 


kappa 


o4 


Z 


A 1 

AL 


178 


A27 


kappa 


or 
OD 


Z 


A 1 

AL 


179 


A27 


kappa 


qo 
oo 


Z 


Al 
AL 


180 


A27 


kappa 


O A 

84 


Z 


A I 

AL 


181 


A27 


kappa 


O A 

o4 


2 


VL 


182 


A27 


kappa 


O vl 
84 


o 
Z 


A 1 

AL 


183 


A27 


kappa 


o4 


o 
Z 


A 1 

AL 


184 


A27 


kappa 


84 


z 


A 1 

AL 


185 


A27 


kappa 


O A 

84 


o 

z 


A 1 

AL 


186 


A27 


kappa 


80 


2 


A 1 

AL 


187 


A27 


kappa 


76 


o 

2 


A 1 

AL 


188 


A27 


kappa 


84 


2 


A 1 

AL 


189 


A27 


kappa 


84 


2 


A 1 

AL 


190 


A27 


kappa 


84 


o 

2 


A 1 

AL 


191 


A27 


kappa 


84 


2 


A 1 

AL 


192 


A27 


kappa 


83 


2 


A 1 

AL 


193 


A27 


kappa 


O A 

84 


Z 


A 1 

AL 


194 


A27 


kappa 


OA 

84 


Z 


A 1 

AL 


195 


A27 


kappa 


o4 


o 
Z 


A 1 
AL 


196 


A 07 


kappa 


C>1 


o 
Z 


Al 
AL 


197 


A 0"7 


kappa 


QO 

oz 


o 

Z 


Al 
AL 


198 


A 0"7 

A27 


kappa 


84 


o 
Z 


Al 
AL 


iQQ 

iyy 




Kappa 


OA 


o 


AL 


200 


A27 


kappa 


84 


2 


AL 


201 


A27 


kappa 


82 


2 


AL 


202 


A27 


kappa 


83 


2 


AL 


203 


A27 


kappa 


83 


2 


AL 


204 


A27 


kappa 


84 


2 


AL 


205 


A27 


kappa 


83 


2 


AL 


206 


A27 


kappa 


84 


2 


AL 


207 


A27 


kappa 


84 


2 


AL 


208 


A27 


kappa 


84 


2 


AL 


209 


A27 


kappa 


83 


2 


AL 


210 


A27 


kappa 


79 


2 


AL 
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Exhibit F 











iNurnuer ot 


lueniiiy ot 










amino acias 


amino acius 






Isotype of 




after 


after 




VL germline 


VL germline 




^oiy4oerj3 


^L3iy4oer^3 




sequence 


sequence 


To loeniiiy 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


; _l _ _ a: a_ , a — 

identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


ocQ ID 


and obU ID 


i in vl 


i in vl 


NO:X 


NO:X 


NO:X 


IMU.A 


region 


region 


211 


A27 


kappa 


84 


2 


A 1 

AL 


212 


A27 


kappa 


O A 

84 




A 1 

AL 


213 


A27 


kappa 


O A 

84 


2. 


A 1 

AL 


214 


A27 


kappa 


83 


2 


A 1 

AL 


215 


A27 


kappa 


84 


2 


A I 

AL 


216 


A27 


kappa 


84 


2 


A 1 

AL 


217 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


218 


A27 


kappa 


84 


2 


A 1 

AL 


219 


A27 


kappa 


O A 

84 


o 
Z 


A 1 

AL 


220 


A27 


kappa 


84 


o 


A 1 
AL 


221 


A27 


kappa 


o4 




Al 
AL 


222 


A27 


kappa 


o>t 
o4 


2 


A 1 

AL 


223 


A27 


kappa 


83 


2 


A 1 

AL 


224 


A27 


kappa 


84 


2 


A 1 

AL 


225 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


226 


A27 


kappa 


84 


2 


A 1 

AL 


227 


A27 


kappa 


84 


2 


A 1 

AL 


228 


A27 


kappa 


84 


2 


A 1 

AL 


229 


A27 


kappa 


83 


2 


A 1 

AL 


230 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


231 


A27 


kappa 


84 


2 


A 1 

AL 


232 


A27 


kappa 


84 


2 


A 1 

AL 


233 


A27 


kappa 


83 


2 


A 1 

AL 


234 


A27 


kappa 


84 


2 


A 1 

AL 


235 


A27 


kappa 


O /t 

84 


2 


A 1 

AL 


236 


A27 


kappa 


O A 

84 


2 


A 1 

AL 


237 


A27 


kappa 


84 


2 


A 1 

AL 


238 


A27 


kappa 


QA 

84 


z 


A 1 

AL 


239 


A27 


kappa 


54 


z 


A 1 

AL 


240 


A 0"7 

A27 


kappa 


QA 

o4 


z 


A 1 
AL 




MZ^ # 




Q/1 


o 


Al 


242 


A27 


kappa 


84 


2 


AL 


243 


A27 


kappa 


83 


2 


AL 


244 


A27 


kappa 


84 


2 


AL 


245 


A27 


kappa 


84 


2 


AL 


246 


A27 


kappa 


84 


2 


AL 


247 


A27 


kappa 


84 


2 


AL 


248 


A27 


kappa 


84 


2 


AL 


249 


A27 


kappa 


83 


2 


AL 


250 


A27 


kappa 


84 


2 


AL 


251 


A27 


kappa 


84 


2 


AL 


252 


A27 


kappa 


84 


2 


AL 
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Exhibit F 



SEQ ID 

NO:X 


^L germline 1 
sequence 
with highest 
percent 
identity to 
SEQ ID 
NO:X 


Isotype of 
^/L germline 
sequence 
with highest 
percent 
identity to 
SEQ ID 
NO:X 


% Identity 
between VL 
germline 
sequence 
and SEQ ID 
NO:X 


Number of 
amino acids x 

after 
(Gly4Ser)3 
sequence 

prior to 
amino acid 
position no 

1 in VL 

region 


Identity of 
amino acids 

after 
(Gly4Ser)3 
sequence 

prior to 
amino acid 
position no. 
1 in VL 
region 


253 


A27 


kappa 


83 


2 


AL 


254 


A27 


kappa 


84 


2 


AL 


255 


A27 


kappa 


84 


2 


AL 


256 


A27 


kappa 


84 


2 


AL 


257 


A27 


kappa 


83 


2 


AL 


258 


A27 


kappa 


83 


2 


AL 


259 


A27 


kappa 


84 


2 


AL 


260 


A27 


kappa 


84 


2 


AL 


261 


A20 


kappa 


96 


0 




262 


A27 


kappa 


84 


2 


AL 


263 


A27 


kappa 


84 


2 


AL 


264 


A27 


kappa 


84 


2 


AL 


265 


A27 


kappa 


84 


2 


AL 


266 


A27 


kappa 


85 


2 


AL 


267 


A27 


kappa 


83 


2 


AL 


268 


A27 


kappa 


84 


2 


AL 


269 


A27 


kappa 


84 


2 


AL 


270 


A27 


kappa 


84 


2 


AL 


271 


A27 


kappa 


84 


2 


AL 


272 


A27 


kappa 


84 


2 


AL 


273 


A27 


kappa 


84 


2 


AL 


274 


A27 


kappa 


84 


2 


AL 


275 


A27 


kappa 


84 


2 


AL 


276 


A27 


kappa 


84 


2 


AL 


277 


A27 


kappa 


84 


2 


AL 


278 


A27 


kappa 


83 


2 


AL 


279 


A27 


kappa 


83 


2 


AL 


280 


A20 


kappa 


95 


0 




281 


A27 


kappa 


83 


2 


AL 


282 


A27 


kappa 


83 


2 


AL 


283 


A27 


kappa 


84 


2 


AL 


284 


A27 


kappa 


83 


2 


A 1 

AL 


285 


A27 


kappa 


84 


2 


AL 


286 


A27 


kappa 


82 


2 


AL 


287 


A27 


kappa 


83 


2 


AL 


288 


A27 


kappa 


83 


2 


AL 


289 


A27 


kappa 


84 


2 


AL 


290 


A27 


kappa 


84 


2 


AL 


291 


A27 


kappa 


84 


2 


AL 


292 


A27 


kappa 


84 


2 


AL 


293 


A27 


kappa 


84 


2 


AL 


294 


A27 


kappa 


84 


2 


AL 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Icntvnp of 




after 


after 




\/| normlino 
v l_ ym 1 1 IMI IB 


V 1 ^Cl 1 1 Mil IC 






(Gly4Ser)3 




t>tJL|Llt5l IOC 


OCLj Ud l^w 


% Identitv 

f\J 1 U W 1 1 11 LV 


seauence 


sequence 




wiin niyiicoi 


with hinh^Qt 

WILII IliyilCOL 


hptwppn \/L 


Drior to 


Drior to 




perceni 


norront 


yci 1 1 1111 ic 


?imino acid 

CII 1 III Iv uwlu 


amino acid 




identity 10 


iHontitv tn 


cpri| ipnrp 


nn^ition no 


oosition no 


obU 1U 


ccn in 
otu IU 


cpn in 


CI! IU 0 t_ w 1 \-J 


1 in VL 


1 in VL 






In 


in v_/.y\ 


rpnion 
1 cy 1 ui 1 


rpoion 

1 OUIUI 1 


one 

zyo 


AZ f 


Kcippa 


CM 

0*T 


O 


AL 


one 

296 


A07 

AZ / 


Kappa 


RA 
o*t 


O 

£- 


AL 


on ~7 

297 


A07 
AZA 


Kappa 


RJ. 

OH- 


O 
£- 


AL 


ono 

29o 


A07 
AZV 


Kappa 


OO 
OO 


O 


AL 


299 


A07 

AZf 


Kappa 


CM 
Of 


O 
£- 


AL 


oUU 


AOT 

AZ / 


Kappa 


OO 


O 
£- 


AL 


301 


AZf 


Kappa 




O 
C- 


AL 


oUZ 


A 07 

AZ f 


If ^ r\ r>o 

Kappa 


O^T 


O 


AL 


0U0 


A97 
AZ / 


tvcippd 




2 


AL 


oU4 


A07 
AZ / 


Kappd 


R4 
0*+ 


2 


AL 


Q.nc 

oUD 


AOT 


i\appci 


R4 


2 


AL 


oUO 


A07 
AZ / 


Kdppo 


R4 


2 


AL 


OU f 


A97 
AZ / 


rvcippo 


RO. 


2 


AL 


OUC) 


AZ f 


Kappa 


R 1 ^ 


2 


AL 


ouy 


AZ / 


\s <^ r"\ 0 

Kappa 


R4 


2 


GL 


wlU 


AOT 
AZ f 


Kappa 


R^ 

OO 


0 


AL 


ol 1 


AOT 
AZ f 


Kappa 


o*f 


O 


AL 


olz 


AOT 
AZ / 


Kappa 


R4 


2 


AP 


olo 


AOT 
AZ f 


Kappa 


CM 

O^T 


0 


AL 


314 


AOT 
AZ f 


Kappa 


R9 
0^1 


0 


AL 


31 0 


AZ / 


Kappa 


R9 
OZ 


0 


AL 


31b 


AOT 

AZ / 


Kappa 


R1 
O I 


0 

£. 


AL 




A 0"7 

AZ / 


Kappa 


R^ 


O 


AL 


OHO 

31o 


A 0"7 

AZ/ 


Kappa 


OA 

OH- 


O 


AL 


OHO 

319 


A 07 

AZ f 


kappa 


R4 

OH- 


O 
£~ 


AL 


oZU 


AOT 

AZ / 


ly « « no 

Kappa 


OO 


O 


AL 


oZI 


\/o *1 "5 
VZ-lo 


lamuua 


Q7 


2 


AF 


000 
ozz 


\/o 1 


larnuuci 


Q7 


2 


AF 


0Z0 


\/o 4 0 


IcUTlUUa 


QR 


2 


AF 


0.0,1 


\/o 1°. 

VZ- I 0 


Id I 1 lUUa 


QR 


2 


AF 


325 


V2-13 


lambda 


97 


2 


AF 


326 


V2-13 


lambda 


98 


2 


AF 


327 


V2-13 


lambda 


97 


2 


AF 


328 


V2-13 


lambda 


97 


2 


AF 


329 


V2-13 


lambda 


97 


2 


AF 


330 


V2-13 


lambda 


97 


2 


AF 


331 


V2-13 


lambda 


97 


2 


AF 


332 


V2-13 


lambda 


98 


2 


AF 


333 


V2-13 


lambda 


98 


2 


AF 


334 


V2-13 


lambda 


98 


2 


AF 


335 


V2-13 


lambda 


98 


2 


AF 


336 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Numhpr of 


Iripntitv of 










amino acid*; 

Gil 1 III IW CIvluO 


amino acids 






loLHype ui 




aftsr 


after 




V L. y CI 1 1 till lc 


\/| normlinp 
v i— yci 1 1 mi ic 




fGlv^Ser^ 










% IHpntitv 


SCUUCI IOC 






Willi illyiltJoL 


win I 1 uyi icoi 


hpfwppn VI 


nrior to 


orior to 




percem 




UCI II 111 1 IC 


amino 3f*irl 

d 1 1 1 1 1 1 \J QUIU 


amino arid 

ai i in i \J civiu 




iQenlliy io 


luenuiy iu 


coni ion 


nrtcition no 

fJUOlLIUI 1 1 \\J 


nnQition no 


CCA |Pi 






and 9FO ID 


1 in VI 

1 III VL 


1 in VL 

1 III VL 


(NU.A 






INU.A 


ronton 
i eyiui i 


rooion 
i cyiui i 


337 


VZ- 1 3 


lamuoa 


Q7 


O 




33*5 


vz-n 3 


lamuaa 


Qft 


o 

eL 


AF 


339 


Vz-13 


1 rrt I-V/-J ^ 




O 
£- 


AF 

nr 


340 




lamuua 


SO 


o 

4L 


AF 


341 


VZ-1 3 


lamDua 




O 
£. 


A*^ 

/AO 


342 


vz-n 3 


lamDua 


Qft 


O 
£. 


AF 


343 


V«c-13 


IdiTlDUd 


Qft 


O 
£~ 


AF 


O A A 

344 


3 


lamDoa 


Qft 

yo 


O 


AF 

/Al 


340 


VZ-i 3 


lamDua 


Qft 


O 


AF 

/Al 


340 


\/9 1 


leaf IlUUcl 


Q7 




AF 

r\i 


34 ( 


VZ-1 3 


lamuua 


Qft 


o 

£~ 


AF 

/Al 


34o 


\/9 1 


1 *a fin o 
lalTllJQa 


Qft 


O 
£- 


AF 

/Al 


34 y 


3 


lamDUa 


Qft 


O 


AF 

nr 


OCA 

3oU 


VZ-J 3 


lamDaa 


Qft 

yo 


o 


AF 

/Al 


3D! 


VZ-l 3 


larnDua 


Q7 
y a 


£- 


AF 

nr 




VZ-13 


lamDua 


Qft 


O 


AF 

/Al 


oco 
3o3 


VZ-IO 


lambda 


yo 


o 


AF 


3o4 


13 


lambda 


Qft 


O 


AF 

nr 


300 


VZ-1 3 


lamDua 


Qft 

yo 


o 


AF 

nr 


3ob 


\/o 4 o 


lambda 


Qft 

yo 


O 


AF 

nr 


3o/ 


VZ-13 


lambda 


Qft 

yo 


o 

£- 


AF 

/Al 


oco 

3oo 


VZ-1 3 


lambda 


no 

yo 


O 


AF 

Mr 


3oy 


VZ-1 3 


lambda 


Qft 

yo 


O 


AF 

Ml 


3bU 


\/0 "1 Q 

VZ-1 3 


lambda 


Qft 

yo 


o 


AF 

/Al 


3b 1 




lanfiDoa 


Qft 

yo 


9 


AF 

/Al 


3t>Z 


VZ- 1 o 


IdiTlDUd 


Q7 

y / 


o 


AF 

nr 


3t>3 


\/9 A o 

vZ" i o 


lalTIDCIa 


Qft 
yo 


9 


AF 


OD4 




laiTlUucI 


Qft 
yo 


9 


AF 


ODD 


\/9-1 ^ 
V^- I o 


IdlUUUd 


Qft 
yo 


2 


AF 


300 




IdlTIUUd 


Qft 
yo 


9 


AS 


367 


V2-13 


lambda 


98 


2 


AF 


368 


V2-13 


lambda 


98 


2 


AF 


369 


V2-13 


lambda 


98 


2 


AF 


370 


V2-13 


lambda 


98 


2 


AF 


371 


V2-13 


lambda 


98 


2 


AF 


372 


V2-13 


lambda 


98 


2 


AF 


373 


V2-13 


lambda 


98 


2 


AF 


374 


V2-13 


lambda 


97 


2 


AF 


375 


V2-13 


lambda 


98 


2 


AF 


376 


V2-13 


lambda 


98 


2 


AF 


377 


V2-13 


lambda 


98 


2 


AF 


378 


V2-13 


lambda 


97 


2 


AF 
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Exhibit F 



bbU ID 

MfVV 


VL germline 
sequence 

with highest 
percGnt 
identity to 

btU IU 

MfVV 
InU.A 


Isotype of 
vl gerrniine 

sequence 

wim nignesi 

percent 

identity to 
ceo in 

MrVY 


0/ IHt-ntitv 
/o luenuiy 

ueiween vl 
yei 1 1 nine 
sequence 

ana otu iu 

|NJ*_/. A. 


Mi iirtKor of 
dllilllO ablUo 

after 

com lonra 
bcijUcI 1 

pnur to 
arTiino dOlU 
posixion no 

1 in \/l 

i in vl 
region 


IHontitx/ of 

iuci ili iy oi 
al I III IO dLrlLJo 

after 

^oiy4oci y3 
corn ionpo 
orior fo 

prior IU 
cuiiino duiu 
postuon no. 

1 in \/l 

i in vl 
rcyion 


379 


V2-13 


i___.i_._j_ 

lambda 


no 


o 


Ar 


380 


\ /O <i o 

V2-13 


l_ __,U, _J _ 

famDoa 


y f 


O 
£. 


Ar 


381 


\ /O H O 

V2-13 


lambda 


yo 


O 

Z 


Ar 


382 


V /O -4 o 

V2-13 


1 _ __ L_ _1 _ 

lambda 


no 

yo 


2 


Ar 


383 


V2-13 


lambda 


yo 


o 
2 


A CT 

Ar 


384 


V2-1 3 


lambda 


y/ 


2 


A IT 

Ar 


385 


V2-13 


lambda 


yo 


o 


AC 
Ar 


386 


\ /O *l o 

V2-13 


lamDaa 


yo 


2 


A C 

Ar 


387 


\ /O -1 o 

V2-lo 


lambda 


QQ 

yo 


o 
Z. 


AIT 

Ar 


388 


vZ-io 


lambda 


QQ 

yo 


o 
2 


AC 

Ar 


o8y 




lambda 


y f 


Z 


Ar 


391) 


V2-1 o 


lambda 


QQ 

yo 


o 
z 


AC 

Ar 


391 


\ /O *l o 

V2-1 o 


lambda 


QQ 

yo 


2 


AC 

Ar 


392 


Vz-lo 


lamDaa 


QQ 

yo 


2 


AC 

Ar 


393 


\ /O 4 O 

V2-13 


1 _ __ L. _J _ 

lambda 


QQ 

yo 


2 


A C 

Ar 


394 


V2-13 


1 _ __ L_ _J _ 

lambda 


9/ 


2 


A c 

Ar 


395 


\ /O 4 O 

V2-13 


i ___i_ _i_ 
lambda 


no 
9o 


o 

2 


A C 

Ar 


396 


V2-13 


1 _ __ L_ -J _ 

lambda 


OQ 

yo 


2 


A C 

Ar 


397 


V2-13 


lambda 


O A 

91 


-1 




398 


V2-13 


lambda 


no 

9o 


2 


A C 

Ar 


399 


V2-13 


lambda 


no 

9o 


2 


A C 

Ar 


400 


V2-13 


lambda 


no 

9o 


2 


A C 

Ar 


401 


\ /O <i o 

Vz-13 


lambda 


n~7 
9f 


2 


A C 

Ar 


402 


V2-13 


lambda 


QQ 

9o 


2 


A C 

Ar 


403 


\ /O «4 O 

V2-1o 


i _ __ i_ -j _, 
lamoaa 


QQ 

yo 


2 


A C 

Ar 


A f\A 

404 


X/O 4 _ 

V2-1o 


lambda 


QQ 

yo 


2 


AC 
Ar 


40 O 


WO H Q 


lambda 


QQ 

yo 


o 
Z 


AC 

Ar 


Ana 
40b 


wo *i *a 


lambda 


QQ 

yo 


2 


AC 

Ar 




\/0 i Q 

VZ-lo 


lambda 


Q*7 

y f 


Z 


AC 

Ar 




V2-io 


lamDoa 


QQ 

yo 


Z 


AC 

Ar 




V — . I \j 


Id) 1 1 — "_d 




2 


AF 


410 


V2-13 


lambda 


98 


2 


AF 


411 


V2-13 


lambda 


98 


2 


AF 


412 


V2-13 


lambda 


98 


2 


AF 


413 


V2-13 


lambda 


98 


2 


AF 


414 


V2-13 


lambda 


98 


2 


AF 


415 


V2-13 


lambda 


98 


2 


AF 


416 


V2-13 


lambda 


98 


2 


AF 


417 


V2-13 


lambda 


98 


2 


AF 


418 


V2-13 


lambda 


98 


2 


AF 


419 


V2-13 


lambda 


98 


2 


AF 


420 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Mi 1 m l-> r- 
NUmDcl OT 


lusniuy ot 










amino actus 


amino aCIUS 






isoiype ot 




aner 


after 




vl germnne 


vl ger mime 






ff^k/viQ.orVa 

^oiy4oer^3 




sequence 


sequence 


/o luenuiy 


sequence 


sequence 




with highest 


wim nignesi 


uetween vl 


prior to 


prior 10 




percent 


percent 


germnne 


ammo aciu 


amino acta 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


ocU ID 


cc/-\ in 
obU ID 


ana otvj iu 


1 in vl 


i in vl 


NO:X 


NO:X 


NU.X 




region 


region 


421 


V2-13 


lambda 


9o 


2 


Ar 


422 


V2-13 


lambda 


9o 


2 


Ar 


423 


V2-13 


lambda 




z 


A C 

Ar 


424 


V2-13 


lambda 




2 


A EI 

Ah 


425 


V2-13 


lambda 


e\~7 


2 


A C 

Ar 


426 


V2-13 


lambda 


yo 


0 
z 


Ar 


427 


\ /O A O 

V2-13 


lambda 


AO 

yo 




Ar 


A O O 

428 


V2-13 


lambda 


yt> 




A CT 

Ar 


A 0,n 

429 


\ /O A O 

V2-13 


lambda 


yt> 


z 


Ar 


a on 
430 


Vz-10 


lambda 


no 

yo 


z 


Ar 


431 


V2-1 0 


lambda 


yo 


0 

z 


Ar 


432 


\ /O A O 

V2-13 


lambda 


QQ 

yo 


0 

z 


Ar 


433 


V2-13 


lambda 


no 

yo 


z 


Ar 


434 


V2-13 


lambda 


n*r 
97 


2 


A C 

Ar 


435 


\ /O A O 

V2-13 


lambda 


QQ 

9o 


z 


A C 

Ar 


436 


\ /O A O 

V2-13 


I,-,.. .1 . .-I.-. 

lambda 


97 


2 


A CT 

Ar 


437 


V2-13 


lambda 


no 

98 


2 


Ar 


438 


V2-13 


lambda 


97 


*-> 
2 


A CT 

Ar 


439 


V2-13 


lambda 


no 

98 


2 


A C 

Ar 


440 


V2-13 


lambda 


no 

9o 


0 
2 


A CT 

Ar 


441 


V2-13 


1 ---- - 1- -I - 
lambda 


97 


2 


A C 

Ar 


442 


V2-13 


lambda 


no 

98 


2 


A C 

Ar 


443 


V2-13 


lambda 


no 

9o 


2 


A CT 

Ar 


AAA 

444 


V2-13 


lambda 


no 

9o 


0 
2 


A CT 

Ar 


A AC 

445 


V2-1 3 


lambda 


no 
98 


Z 


A IT 

Ar 


A AC 

44 b 


V2-13 


lambda 


QQ 

9o 


0 

z 


AC 

Ar 


vl vl T 
447 


VZ-lo 


lambda 


Q"7 


z 


AC 

Ar 


vl vl Q 


\/o -1 0. 
VZ-1 0 


lambda 


QQ 

yo 


z 


AC 

Mr 


yl /1Q 


VZ-1 0 


lambda 


QQ 

yo 


z 


AC 
Mr 


HOU 


VZ-1 0 


lambda 


QQ 

yo 


z 


AC 
Mr 


H-O l 


V I 0 


Idl ilUUd 


Q7 


0 


AF 


452 


V2-13 


lambda 


98 


2 


AF 


453 


V2-13 


lambda 


97 


2 


AF 


454 


V2-13 


lambda 


98 


2 


AF 


455 


V2-13 


lambda 


98 


2 


AF 


456 


V2-13 


lambda 


97 


2 


AF 


457 


V2-13 


lambda 


98 


2 


AF 


458 


V2-13 


lambda 


98 


2 


AF 


459 


V2-13 


lambda 


98 


2 


AF 


460 


V2-13 


lambda 


97 


2 


AF 


461 


V2-13 


lambda 


98 


2 


AF 


462 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 













Iri^ntiK/ of 










amino aHrl^ 


amino aHH^ 

□ 1 1 III IU ClOlVJO 






Icotvno of 
louiypc \Ji 




aft^r 
ci i ici 


aftor 

CI 1 LCI 




v l_ y CI 1 Mill IG 


\/l norml i no 
v i_ yci 1 1 iiii ic 






^vjiy4oc;i 




com lortr^o 
ocLfUcl IOC 


com lonr^o 
ocljuolloc 


/o iLJci liny 


oCLjUCI IOC 


OCLjUCI IOC 




Willi iliyilcoL 


Willi 1 liyi ICol 


UCIWCCH V L- 




nrior to 
^fl 101 




LJCI LCI 11 


PCI Lrd 1 I 


yci 1 1 iiii ic? 


amino ar^iH 

di 1 HI l\J CIOIU 


amino apiH 

at 1 III IU CIOIII 




luciiuiy IU 


irlonfitw to 

lucnuiy lO 


com ionra 


UUollKJl 1 1 IU 


nocition no 
|JUol IIUI 1 1 IU. 


oca in 




ccn in 

OlZVj^ IlJ 


onrl c*pn in 


1 in VI 

I III VL 


1 in VI 

1 IJ 1 VL 


MfV Y 


NfY Y 


MO- Y 


MA.Y 


r cy iui l 


root on 

region 




\/o 1 1 


lamDua 




o 
z 


Mr 


A A/1 


\/9 1 1 
VZ- I o 


lamDua 




o 
z 


AC 

Mr 




\/o 1 1 
VZ-1 o 


lambda 


QQ 

yo 


Z 


AC 

Ar 


A CB 


\/9 11 
VZ-1 o 


lambda 


yo 


Z 


Mr 


A C7 


\/o 1 1 
VZ- 1 o 


lamuua 


Qft 

yo 


9 
Z 


AP 
Mr 




\/9 1 1 


lamDoa 


yo 


9 
Z 


AP 
Mr 


*i-oy 


\/9 1 1 


lamuua 


Qft 

yo 


9 

z 


AP 




VZ-1 O 


lamuaa 


Qft 

yo 


9 
Z 


AP 

nr 


A~7 1 
*\ ( 1 


\/9 1 1 
VZ- 1 o 


IdlTIOQa 


Q7 

y f 


9 
Z 


AP 

Mr 


AIO 

H 1 Z 


\/9 1 o 
VZ- 1 o 


lamhrla 


Qft 
yo 


9 


AP 

Mr 


A71 


\/9 1 1 
VZ- 1 o 


1*3 ft 'i k"\ ^ 

lalTlDQa 


Q7 
y / 


9 


AP 

Mr 


A7A 


\/9 11 
VZ- 1 o 


icir i luuct 


Qft 
yo 


9 


AP 

Mr 


*t / O 


\/9 11 
VZ- 1 o 


IdmDtld 


Qft 
yo 


9 


AP 

Mr 




\/9 1 1 
VZ- 1 O 


IdlTIDUa 


Qft 

yo 


9 
z 


AP 

Mr 


A77 


\/9 11 
VZ- 1 o 


IctlTluUcl 


Qft 

yo 


9 
z 


AP 

Mr 




\/9 1 1 
VZ-1 O 


IdlllDUa 


Qft 

yo 


9 
Z 


AP 

Mr 




VZ- 1 O 


lamDua 


Q7 


9 
Z 


A P 
Ar 




\/9 1 1 

vz-n o 


lamDua 


yo 


9 
Z 


AP 
Mr 


A ft 1 


\/9 1 1 
VZ- 1 o 


lamDua 


Qft 

yo 


9 
Z 


AP 

Mr 


4oZ 


\/o 1 1 


lambda 


Qft 

yo 


9 
Z 


A P 

Ar 


4oj 


\/9 1 1 
VZ- 1 o 


lamuaa 


Qft 

yo 


9 
Z 


AP 

Mr 




\/o 1 1 
VZ- 1 o 


larnDOd 


Qft 

yo 


9 
Z 


AP 
Mr 


A ft*^ 


\/o 1 1 
VZ- 1 o 


lamuaa 


Qft 

yo 


9 
Z 


AP 

Mr 


4oD 


\/9 1 1 
VZ- 1 o 




Qft 

yo 


9 
Z 


AP 

Mr 


/|Q7 

H-O / 


\/9 1 1 
VZ- 1 »3 


iarnuua 


Qft 

yo 


9 

z 


AP 

Mr 


Aftft 
4oO 


\/9 11 
VZ- IO 


iarnuua 


Qft 

yo 


9 
Z 


AP 

Mr 


ARQ 

*foy 


\/9 1** 

vz- I o 


1 omWHo 
Idll lUUa 


Qft 
yo 


9 


AP 

Mr 


AQO 


\/9_1 1 
V zl- 1 o 


Ictll lUUd 


Qft 

5?0 


9 
z. 


AF 

Mr 




V9-1 ^ 


IstmKHs 
ICII 1 ILlUa 


Qft 


9 


AP 

Mr 


AQ9 " 


.._ -WO^I-Q 


lai i lULici 


Qft ~ 


9— 


AP 

r\r 


493 


V2-13 


lambda 


97 


2 


AF 


494 


V2-13 


lambda 


98 


2 


AF 


495 


V2-13 


lambda 


98 


2 


AF 


496 


V2-13 


lambda 


98 


2 


AF 


497 


V2-13 


lambda 


98 


2 


AF 


498 


V2-13 


lambda 


98 


2 


AF 


499 


V2-13 


lambda 


98 


2 


AF 


500 


V2-13 


lambda 


98 


2 


AF 


501 


V2-13 


lambda 


98 


2 


AF 


502 


V2-13 


lambda 


98 


2 


AF 


503 


V2-13 


lambda 


97 


2 


AF 


504 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Mi imhpr nf 


Identitv nf 

1 vd 1 11 l y ui 










Ol 1 III IKJ G L/l \J O 


amino ariri^ 

Cil 1 III 1 w ClvluO 






lcnt\/no r\f 
loULyjJo Ui 




CI 1 ICI 


after 




\/l /~t 0 rm lino 
V 1_ yCJ 1 1 Mil lc 


\/| normiinp 

V 1— LjCI 1 Mill IC 






^Glv^Ser^ 




com lonro 


com lonro 


% Identitv 


qpni ipnrp 






WIUi iilyMtiol 


\A/ith hinhoct 
WIUI lliyilcol 


Hotwoon \/l 


nripvr \/~\ 


nrinr tn 

IUI IU 




perceni 


pcrceni 


y ci 1 1 1111 ic 


Cj 1 1 III l\J dOILI 


aminn ar^iH 
0 1 1 111 iu aoiu 




laeruiiy 10 


njenuiy 10 


com lonro 

OCljUCI ILrC 


fJvJoiiiui 1 1 i\J 


nocition no 

LJL/OlllUll 1 IU. 


ceo m 
otUJ IU 


opn in 


ocn in 


dilU OlU I VJ 


1 in \/l 

1 HI VL 


1 in VI 

1 III VL 


Fn'J.A 


INVJ.A 


MfYY 


MfYY 


roninn 
1 eyiL/i 1 


roninn 
1 cyiwi 1 


DUD 




lamDaa 




0 
z 


AC 


DUO 


Vz-i 0 


lamDaa 


Q7 


0 
z 


AC 


DU f 




larnuaa 


QR 


0 

£. 


AF 


CAQ 

DUO 


\/o -i *i 


1 *S r*V\ \~\ yi 

lamDoa 


yo 


O 

z 


AF 

nr 


ouy 


\/0 1Q 


lamuaa 


yo 


0 
z 


AF 


D1U 




lamDua 


yo 


0 
z 


AF 

nr 


Dl 1 


\/0 1 *5 
VZ-1 0 


lamDua 


yo 


0 
z 


AF 


D1Z 


VZ-1 0 


lamuaa 


y i 


- I 




Ci O 

Dl o 


VZ- 1 0 


IdlMDua 


yo 


0 


AF 
nr 


D14 


\/o 1 
VZ- I O 


IdlTlUUa 


yo 




AF 

nr 


D ID 


\/o 4 0 
VZ- I 0 


larnuud 


QR 
yo 


0 

£. 


AF 
nr 


D 1 D 


\/o 1 0 
VZ- I 0 


laTTllJUa 


QR 
yo 


O 

£- 


AF 
nr 


c-i 7 
Dl / 


VZ- I 0 


lalTIDQa 


yo 


O 

z 


AF 

nr 


CH R 

Dl O 


VZ- 1 0 


laiDDUd 


yo 


0 
z 


AF 

nr 


d i y 


VZ- 1 0 


lamDaa 


QR 
yo 


0 
z 


AF 

nr 


con 
DZU 


VZ-1 O 


lamuca 


QR 

yo 


0 
z 


AF 

nr 


DZ1 


VZ- I O 


lamDaa 


QR 

yo 


0 
z 


AF 

nr 


COO 
DZZ 


\/0 1 Q 

VZ-1 0 


lambda 


QR 

yo 


0 
z 


AF 

nr 


COO 

Dzo 


\/0 <1 0 

vz-i 0 


lamDaa 


QR 

yo 


0 
z 


AF 

nr 


CO/1 
DZ4 


\/0 1*5 
VZ- I O 


lamDua 


Q7 

y / 


0 
z 


AF 

nr 


COC 

DZD 


\/o i *a 
VZ- l O 


lamDoa 


QR 

yo 


0 
z 


AF 

nr 


COC 


\/0 1 *3 

VZ-1 0 


lamuca 


QR 

yo 


0 
z 


AF 

nr 


C07 

DZ # 


VZ-l O 


lamuaa 


QR 

yo 


0 
z 


AF 

nr 


COQ 

DZo 


x/O -1 ^ 
VZ-1 0 


lamuaa 


QR 

yo 


0 
z 


AF 

nr 


Dzy 


VZ-1 0 


lamDaa 


QR 

yo 


0 
z 


AF 

nr 


oou 


VZ- 1 0 


lamuaa 


QR 

yo 


0 
z 


AF 

nr 


Do 1 


\/o 10 
VZ- I 0 


larnoaa 


Q7 

Of 


0 

£. 


AF 




\/o 1 0 
VZ- I 0 


idmuud 


QR 
yo 


0 

1L 


AF 

nr 




V Z- I 0 


lalllLJUa 


QR 
yo 




AF 


— - C.Q4 


- \/9l1^ 

V Z- I O 


Idl I IDUci 


qr 

yo 


— 0 


- AF"" 


535 


V2-13 


lambda 


98 


2 


AF 


536 


V2-13 


lambda 


98 


2 


AF 


537 


V2-13 


lambda 


98 


2 


AF 


538 


V2-13 


lambda 


98 


2 


AF 


539 


V2-13 


lambda 


98 


2 


AF 


540 


V2-13 


lambda 


96 


2 


AF 


541 


V2-13 


lambda 


97 


2 


AF 


542 


V2-13 


lambda 


98 


2 


AF 


543 


V2-13 


lambda 


98 


2 


AF 


544 


V2-13 


lambda 


97 


2 


AF 


545 


V2-13 


lambda 


98 


2 


AF 


546 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Number of 


Idsntity of 










amino acids 

Gil 1 III 1 V— ' CiwIxJit? 


amino acids 






lcr»t\/np nf 
louiypc ui 




after 


after 




\/| rtormlino 
V L. y d 1 1 IIII IC 


\/l nf^rmlinp* 
v i_ y c 1 1 1 mi ic 




/Glv4Ser^3 

l Wl V'rWwl JO 


fGlv4Ser>3 




o o/~i i lonr'O 
otJCJUtil IOC 


com ion 
oCL] UCI lOt> 


/0 IUCI 1 LI Ijf 


Lid IVsC 


seouence 

WWUU^I Iww 




Will 1 i liyi Icol 


\A/ith hinhoct 
wilii i iiyi ICOL 


hpfwppn V/l 


nrinr to 


Drior to 




percem 


per oci ii 


normlin*a 
yd 1 1 mi ic 


amino apiH 
ai i in iu civ^iu 


amino ar*iri 

Cll 1 III IVJ CIvlU 




iu en iiiy lu 


iu en my iu 


con i ipnr>p 


rvr^Qition no 


no^ition no 

L^V^OILI^/l ■ 1 lw> 




cpn in 


^pn in 


and 9FD ID 
di iu oi_u 1 1— ' 


1 in VL 


1 in VL 




IN vJ.A 






rpninn 
i cy iui i 


rpninn 

i cyiui i 


C vl "7 


WO 1 1 
Vz-lo 


lambda 


yo 


O 

. z 


AF 
/ah 


D4o 


wo i i 
Vz-1 o 


lamDQa 


Qft 

yo 


o 
z 


AF 


549 


wo i *a 


lambda 


yo 


o 
z 


AF 


oovJ 


\/o ^ o 
Vz-1 o 


lambda 


Q7 

y / 


o 
z 


AF 

nr 


ool 


WO 1 1 


lamDua 


yo 


o 
z 


AF 


ceo 
OOZ 


\/0 4 o 


lamuaa 


Qft 

yo 


o 


AF 


OOo 


WO 1 1 


IdiTIDQd 


Qft 


o 


AF 


CC/1 

004 


\/0 1 1 

vz-i O 


larnDua 


Qft 


o 


AF 


OOO 


\/o 1 1 
VZ- 1 O 


IdlTlDUd 


Qft 


o 


AF 


OOO 


\/o 

VZ - 1 o 


Id! llUUd 


Qft 


2 


AF 


CC7 

00/ 


wo 1 o 


Idl I lUUd 


Qft 


o 


AF 




\/o io 
VZ- 1 o 


Idl TlUUd 


Qft 


2 


AF 


CCO 

ooy 


VZ~ 1 O 


IdlTlUUa 


Qft 


o 


AF 


ccn 
OOU 


\/o 1 1 




Qft 
yo 


o 


AF 


CC1 

oon 


\/o 1 1 

VZ- 1 O 


IdmDQa 


Qft 
yo 


o 

£. 


AF 


CCO 

ooz 


\/0 1 1 


laillDQa 


Qft 

yo 


O 


AF 

/AI 


ceo 
OOo 


\/o 1 1 
VZ-1 o 


IdlTlDUa 


Q7 


o 


AF 
/ah 


004 


\/o 1 1 
VZ- 1 o 


lamDua 


Qft 


o 


AF 


ccc 
OOO 


\/o 

vz-n o 


IdlllDQa 


Qft 

yo 


o 
z 


AF 

/Al 


CCC 
OOO 


\ZO 11 


larnDaa 


Qft 

yo 


o 
z 


AF 
/ah 


Ob/ 


\/o 11 
Vz-1 o 


lamuaa 


Qft 

yo 


o 
z 


AF 

/Ai 


ceo 
OOO 


V/O 1 1 

vz-n o 


lamDaa 


Qft 

yo 


o 
z 


AF 

/Al 


CCQ 

ooy 


\/o 1 1 
vz-i o 


lamDua 


Qft 

yo 


o 
z 


AF 

/Al 


Of U 


\/o 1 1 
VZ- l O 


lamDua 


Qft 

yo 


o 
z 


AF 

nr 


O/ 1 


\/0 HO 

VZ- 1 o 


1 omKrlo 

lamDud 


Q7 

y r 


o 


AF 

/Al 


CTO 

Of £ 


V/O 1 1 


1 <^ rv^ It ^1 o 

lamuud 


Qft 

yo 


o 


AF 

/Al 


Of o 


wo 1 1 
VZ- 1 o 


lamDud 


Qft 
yo 


o 


AF 

AAl 


C7A 
Of 4 


wo 1 o 
VZ- I o 


idinuud 


Qft 


o 


AF 

^AI 


Of j 


V 1 o 


lamhHa 


Qft 


2 


AF 


o/ o 


V9-1a 

VZ- 1 o 


idl i luua 


Qft 


2 


- AF 


577 


V2-13 


lambda 


98 


2 


AF 


578 


V2-13 


lambda 


97 


2 


AF 


579 


V2-13 


lambda 


98 


2 


AF 


580 


V2-13 


lambda 


98 


2 


AF 


581 


V2-13 


lambda 


98 


2 


AF 


582 


V2-13 


lambda 


98 


2 


AF 


583 


V2-13 


lambda 


98 


2 


AF 


584 


V2-13 


lambda 


98 


2 


AF 


585 


V2-13 


lambda 


98 


2 


AF 


586 


V2-13 


lambda 


98 


2 


AF 


587 


V2-13 


lambda 


98 


2 


AF 


588 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 



SEQ ID 
NU.X 


VL germline 
sequence 
with highest 
percent 
identity to 
bfcU ID 

K|/"\. V 

NU.X 


Isotype of 
VL gerrnline 
sequence 
with highest 
percent 
identity to 
btU ID 
NU.X 


/o loenniy 
between VL 
gennline 
sequence 
and btu id 

NU.X 


Number of 
amino acios 
after 
^iy4oer;3 
sequence 

prior to 
amino acid 
position no 
1 in VL 
region 


Identity of 
ammo acios 
after 
(oiy4oerj3 
sequence 

prior to 
amino acid 
position no. 
i in VL 
region 


589 


V2-13 


lambda 


oo 

98 


2 


A IT 

AF 


COO 

590 


V2-13 


lambda 


oo 

98 


2 


Ar 


591 


V2-13 


lambda 


98 


2 


a r - 

AF 


592 


\ lt-\ A. O 

V2-13 


lambda 


no 

98 


2 


a r~ 

AF 


593 


V2-13 


lambda 


98 


2 


a r~ 

AF 


594 


V2-13 


lambda 


98 


2 


AF 


595 


V2-13 


lambda 


97 


2 


AF 


596 


V2-13 


lambda 


oo 

98 


2 


A I~" 

AF 


597 


V2-13 


lambda 


98 


2 


A H 

AF 


coo 

598 


VZ-io 


lambda 


98 


2 


Ar 


COO 

599 




lambda 


yo 




A C 

Ar 


600 


V2-13 


lambda 


97 


2 


AF 


Cft A 

601 


V2-13 


lambda 


oo 

98 


2 


A C 

AF 


502 


V2-13 


lambda 


oo 

98 


2 


A C* 

AF 




V2-13 


lambda 


oo 

98 


2 


A C 

AF 


604 


V2-13 


lambda 


oo 

98 


2 


a r - 

AF 


605 


V2-13 


lambda 


oo 

98 


2 


A CT 

AF 


ants 
DUD 


vz-n o 


lamDaa 


QQ 

yo 


o 
/. 


Ar 


607 


V2-13 


lambda 


98 


2 


AF 


608 


V2-13 


lambda 


98 


2 


AF 


609 


V2-13 


lambda 


98 


2 


AF 


610 


V2-13 


lambda 


oo 

98 


2 


a r - 

AF 


61 1 


V2-13 


lambda 


oo 

98 


2 


a r~ 

AF 


612 


V2-13 


lambda 


96 


2 


a r - 

AF 


613 


V2-13 


lambda 


98 


2 


a rr 

AF 


614 


V2-13 


lambda 


oo 

98 


2 


A C" 

AF 


r> A r- 

DlD 


V2-13 


lambda 


oo 
98 


2 


A C 

AF 


GAG 

bib 


V2-13 


lambda 


0"7 

9r 


2 


A C 

AF 


CI "7 

bl f 


\/o *i *3 


lambda 


QQ 

98 


2 


A C 

Ar 


ftifi 




lamuaa 


07 

y ( 


— o 


AC 

Mr 


d i y 


VZ- l O 


icUTlDUcl 


QP. 

yo 


o 


Mr 


620 


V2-13 


lambda 


96 


2 


AF 


621 


V2-13 


lambda 


98 


2 


AF 


622 


V2-13 


lambda 


98 


2 


AF 


623 


V2-13 


lambda 


98 


2 


AF 


624 


V2-13 


lambda 


98 


2 


AF 


625 


V2-13 


lambda 


97 


2 


AF 


626 


V2-13 


lambda 


97 


2 


AF 


627 


V2-13 


lambda 


98 


2 


AF 


628 


V2-13 


lambda 


97 


2 


AF 


629 


V2-13 


lambda 


98 


2 


AF 


630 


V2-13 


lambda 


97 


2 


AF 
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Exhibit F 











Mi imhpr nf 


IHpntiK/ nf 










a m inn c \ H Q 


aminft spirit 

SI 1 III 1 w ClwIUd 






isoiype ot 




aftpr 

Cll LCI 


after 




VL germhne 


vi_ yermiiric 






(GlvaSerV* 




sequence 


sequence 


o/ Mpntitv 
/o lucnuiy 


cam ipnrp 
oCLj UC 1 1 L/C 


OCLj Lid 1 




with highest 


wun nignesi 


DeiWccil VL 


nrinr tn 
yjl IvJi IKJ 


nrinr tn 




percent 


percent 


gerrniine 


al 1 111 l(J dOiU 


-amino apiri 1 

dl 1 III IU GllslU 




identity to 


identity to 


sequence 


pUol LIUI 1 1 l\J 


noQitinn no 


SEQ ID 


SEQ ID 


otU IU 


ana otu iu 


1 in \/l 

i in vl_ 


1 in VI 

1 III VL 


NO:X 


IMO.X 


NvJ.A 


INU.A 


region 


roninn 

I CUJUI I 


631 


V2-13 


lambda 


no 

yo 


9 

Z 


AC 
Mr 


632 


V2-13 


lambda 


no 


Z 


AC 
Mi 


633 


V2-13 


lambda 


yo 


9 

Z 


AF 


634 


V2-13 


lambda 


QQ 

yy 


Z 


AC 

nr 


635 


V2-13 


lambda 


QQ 

yo 


9 

Z 


AF 
Mr 


636 


V2-13 


lambda 


y / 


9 

Z 


AC 

Mr 


637 


V2-13 


lambda 


QQ 

yo 


9 

z 


AC 
Mr 


638 


V2-13 


lambda 


QQ 

yo 


9 

z 


AC 
Mr 


639 


V2-13 


lambda 


QQ 

yo 


9 
z 


AF 

AAI 


640 


\ /O A O 

Vz-lo 


lambda 


Q7 

y f 


9 


AF 

rAl 


641 


Vz-13 


lambda 


y f 


O 

z 


AF 

nr 


642 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 

nr 


643 


V2-13 


lambda 


Q7 

y / 


9 
Z 


AF 
Mr 


644 


V2-13 


lambda 


QQ 

yo 


9 
z 


AF 
nr 


645 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 
MP 


646 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 

Ml 


647 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 
Mi 


648 


Vz-lo 


lambda 


yo 


9 


AF 


649 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 
Ml 


650 


V2-13 


lambda 


no 
98 


9 
Z 


AF 

Mr 


651 


V2-13 


lambda 


no 
9o 


9 
Z 


AF 
Mr 


652 


V2-13 


lambda 


no 

9o 


9 
Z 


AF 
Mr 


653 


V2-13 


lambda 


QQ 

y© 


9 
Z 


AF 
Mr 


654 


V2-13 


lambda 


no 

9o 


Z 


AF 

Mr 


655 


V2-13 


lambda 


QQ 

yo 


9 
Z 


AF 

Mr 


656 


V2-13 


lambda 


QT 

y ( 


9 
Z 


AF 
nr 


657 


Vz-13 


lambda 


QQ 

yo 


9 


AF 

nr 


658 


Vz-lo 


lambda 


QQ 

yo 


9 


AF 

/Al 


659 


\ /O A O 


lambda 


Qft 

yo 


9 


AF 


660 


V2-13 


lambda 


QQ 

yo 


9 


AF 
nr 


UU 1 


V £- 1 \J 


lamhda 


98 


2 


AF 


662 


V2-13 


lambda 


98 


2 


AF 


663 


V2-13 


lambda 


98 


2 


AF 


664 


V2-13 


lambda 


97 


2 


AF 


665 


V2-13 


lambda 


97 


2 


AF 


666 


V2-13 


lambda 


98 


2 


AF 


667 


V2-13 


lambda 


98 


2 


AF 


668 


V2-13 


lambda 


98 


2 


AF 


669 


V2-13 


lambda 


98 


2 


AF 


670 


V2-13 


lambda 


98 


2 


AF 


671 


V2-13 


lambda 


98 


2 


AF 


672 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Mi i m Kor r\f 
INUmDcr Ul 


IHontitw /*vf 

lUditiiy t/i 










amiilO dUUo 








isoiype ot 




after 


o 1 LCI 




VL germline 


VL. germiine 




^oiy4oery3 


^0iy40ci ^3 




sequence 


sequence 


/o lu en uiy 


sequence 


com ion re 




with highest 


with highest 


oetween vi_ 


prior xo 


prior IU 




percent 


percent 


genniine 


ammo acio 


amino acio 




identity to 


identity to 


sequence 


position no 


posuion no. 


SEQ ID 


bbU ID 


CCA 1 pi 


ana ocu iu 


A in \/l 

i in vL 


1 in \/l 

i in VL 


NO:X 


NU.A 


MA.V 


MO- V 


region 


region 


673 


V2-13 


lambda 




o 

z 


Ar 


674 


\ //"> A O 

V2-13 


lambda 


QQ 


o 


Ar 


675 


V2-13 


lambda 


QQ 

yo 


Z 


AIT 

Ar 


676 


V2-13 


lambda 


y ( 


2 


A C 

Ar 


677 


V2-13 


lambda 


Q7 

97 


2 


AC 

Ar 


678 


V2-13 


lambda 


97 


2 


A C 

Ar 


679 


V2-13 


lambda 


QQ 

9o 


2 


A C 

Ar 


680 


V2-13 


lambda 


y / 


2 


A C 

Ar 


681 


V2-13 


lambda 


QQ 

yo 


2 


AC 

Ar 


oo2 


V2-1o 


lambda 


QQ 

yo 


o 

£. 


AC 

Ar 


COO 

boo 


V2-1 o 


lamoaa 


yo 




AC 

Ar 


684 


V2-1o 


lambda 


QQ 

yo 


2 


Ar 


685 


V2-13 


lambda 


y / 


2 


AC 

Ar 


686 


V2-1o 


lambda 


Q7 

y ( 


2 


AC 

Ar 


687 


V2-1o 


lambda 


QQ 

yo 


2 


AC 

Ar 


o o 

688 


V2-13 


lambaa 


QQ 

yo 


2 


AC 

Ar 


689 


V2-13 


lambda 


QC 

9b 


2 


A c 

Ar 


oyu 


V2- I %5 


larnuua 




o 


AF 

AAl 


691 


V2-13 


lambda 


QQ 

yo 


2 


AC 

Ar 


692 


V2-13 


lambda 


QQ 

yo 


2 


AC 

Ar 


693 


V2-13 


lambda 


0*7 

97 


2 


A C 

Ar 


694 


V2-13 


lambda 


no 

yo 


2 


A C 

Ar 


695 


V2-13 


lambda 


y ( 


2 


AC 

Ar 


696 


V2-13 


lambda 


QQ 

yo 


2 


AC 

Ar 


697 


V2-1o 


lambda 


y / 


2 


AC 

Ar 


698 


V2-1o 


lambda 


QQ 

yo 


2 


AC 

Ar 


699 


V2-lo 


lambda 


QQ 

yo 


2 


AC 

Ar 


700 


V2-1 o 


lambda 


QT 

y ( 


2 


AC 

Ar 


701 


WO H Q 


lambda 


QQ 

yo 


o 


AC 

Ar 


7no 


V2-1 0 


lamDua 


QQ 

yo 




— - AC 

Ar 


f wo 


V 1 o 


ioi i iuua 


95 


2 


AF 


704 


V2-13 


lambda 


95 


2 


AF 


705 


V2-13 


lambda 


96 


2 


AF 


706 


V2-13 


lambda 


98 


2 


AF 


707 


V2-13 


lambda 


98 


2 


AF 


708 


V2-13 


lambda 


97 


2 


AF 


709 


V2-13 


lambda 


98 


2 


AF 


710 


V2-13 


lambda 


98 


2 


AF 


711 


V2-13 


lambda 


98 


2 


AF 


712 


V2-13 


lambda 


98 


2 


AF 


713 


V2-13 


lambda 


98 


2 


AF 


714 


V2-13 


lambda 


98 


2 


AF 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






lsotype of 




atter 


after 




VL germline 


VL germline 




(Laly4oer;3 


(Oiy4oer;3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


715 


V2-13 


lambda 


98 


2 


AF 


716 


V2-13 


lambda 


98 


2 


AF 


717 


V2-13 


lambda 


98 


2 


AF 


718 


V2-13 


lambda 


98 


2 


AF 


719 


V2-13 


lambda 


97 


2 


AF 


720 


V2-13 


lambda 


96 


2 


AF 


721 


V2-13 


lambda 


98 


2 


A C 

AF 


722 


V2-13 


lambda 


98 


2 


AF 


723 


V2-13 


lambda 


97 


2 


AF 


724 


V2-13 


lambda 


98 


2 


Ar 


725 


V2-13 


lambda 


98 


2 


A C 

Ar 


726 


V2-13 


lambda 


98 


2 


A C 

Ar 


727 


V2-13 


lambda 


98 


2 


A tT 

AF 


728 


V2-13 


lambda 


98 


2 


A ^ 

Ar 


729 


V2-13 


lambda 


98 


2 


A IT - 

AF 


730 


V2-13 


lambda 


98 


2 


AF 


731 


V2-13 


lambda 


96 


2 


AF 


732 


V2-1 o 


lamoaa 






Ar 


733 


V2-13 


lambda 


98 


2 


AF 


734 


V2-13 


lambda 


97 


2 


AF 


735 


V2-13 


lambda 


98 


2 


AF 


736 


V2-13 


lambda 


98 


2 


AF 


737 


V2-13 


lambda 


98 


2 


AF 


738 


V2-13 


lambda 


98 


2 


a r~ 

AF 


739 


V2-13 


lambda 


98 


2 


a r— 

AF 


740 


V2-13 


lambda 


98 


2 


A C 

AF 


741 


V2-13 


lambda 


98 


2 


A 

Ar 


742 


V2-13 


lambda 


98 


2 


A CT 

Ar 


743 


V2-13 


lambda 


98 


2 


A C 

Ar 


744 


V2-13 


lambda 






Ar 


( 40 




lamDaa 


yo 




Mr 


746 


V2-13 


lambda 


98 


2 


AF 


747 


V2-13 


lambda 


96 


2 


AF 


748 


V2-13 


lambda 


96 


2 


AF 


749 


V2-13 


lambda 


97 


2 


AF 


750 


V2-13 


lambda 


98 


2 


AF 


751 


V2-13 


lambda 


98 


2 


AF 


752 


V2-13 


lambda 


97 


2 


AF 


753 


V2-13 


lambda 


98 


2 


AF 


754 


V2-13 


lambda 


98 


2 


AF 


755 


V2-13 


lambda 


98 


2 


AF 


756 


V2-13 


lambda 


97 


2 


AF 



Page 18 of 51 



Exhibit F 











Mi imhor nf 


IHontitv nf 
luci iiiiy 










drinilU dOIUo 


ami no ariHc 






Isotype of 




a I ItJI 


0 1 LCI 




VL germhne 


\ /I r\ rm 1 1 fun 

vl germnne 










sequence 


sequence 


/o lucnuiy 




con 1 ionrp 

oCLjUCI IOC 




with highest 


witn nignest 


ueiween vl 


prior 10 


nrinr tn 
pntji LU 




percent 


percent 


germline 


amino aciu 


arninu doiu 




identity to 


identity to 


sequence 


posmon no 


pusiiiun no. 


SEQ ID 


SEQ ID 


obU ID 


ana otzLj \u 


1 in \/l 

1 in vl 


1 in \/l 

I in vl 


NO:X 


NO:X 


NU.A 


InU.a 


region 


region 


757 


V2-13 


lambda 


9/ 


z 


Ar 


758 


V2-13 


lambda 


yo 


0 
z 


Ar 


759 


V2-13 


lambda 


yo 


Z 


A C 

Ar 


760 


V2-13 


lambda 


no 

yo 


Z 


A C 

Ar 


761 


V2-13 


lambda 


nc 

yb 


0 

z 


AC 
Ar 


762 


V2-13 


lambda 


yo 


z 


AC 

Ar 


763 


V2-13 


lambda 


y f 


0 

z 


AC 

Ar 


764 


V2-13 


lambda 


QQ 

yy 


z 


AC 

Ar 


765 


V2-13 


lambda 


QQ 

yo 


z 


AC 

Ar 


766 


V2-13 


lambda 


yo 


z 


AC 

Ar 


767 


V2-1 0 


lambda 


QQ 

yo 


z 


AC 
Ar 


768 


V2-13 


lambda 


QQ 

yo 


z 


AC 

Ar 


769 


V2-13 


lambda 


QQ 

yo 


0 

z 


AC 

Ar 


770 


V2-13 


lambda 


QQ 

yo 


0 

z 


AC 

Ar 


771 


V2-13 


lambda 


QQ 

yo 


0 

z 


AC 

Ar 


772 


V2-13 


lambda 


y7 


z 


AC 

Ar 


773 


V2-13 


lambda 


QQ 

yo 


z 


AC 

Ar 




VZ-1 0 


ialTlDUd 


Qft 


0 

/L 


AF 


775 


V2-13 


lambda 


y7 


0 

z 


AC 

Ar 


776 


V2-13 


lambda 


98 


z 


A C 

Ar 


777 


V2-13 


lambda 


n "i 

91 


2 


A C 

Ar 


778 


V2-13 


lambda 


nc 

95 


0 

z 


AC 

Ar 


779 


V2-13 


lambda 


no 

9o 


z 


AC 

Ar 


780 


V2-13 


lambda 


no 

9o 


0 

z 


AC 
Ar 


781 


V2-13 


lambda 


QQ 

yts 


z 


AC 
Ar 


782 


V2-13 


lambda 


Q*7 

y / 


0 

z 


AC 

Ar 


-700 
783 


V2-13 


lambda 


QQ 

yo 


0 

z 


AC 
Ar 


784 


V2-1 3 


lambda 


QQ 

yo 


z 


AC 
Ar 


785 




lambda 


QQ 

yo 


z 


AF 
Ar 


7od 


V2-1 0 


lambda 


yo 


z 


'" AC 


7ft7 


V^t" I 0 


lamhHa 




2 


AF 


788 


V2-13 


lambda 


97 


2 


AF 


789 


V2-13 


lambda 


97 


2 


AF 


790 


V2-13 


lambda 


95 


2 


AF 


791 


V2-13 


lambda 


95 


2 


AF 


792 


V2-13 


lambda 


97 


2 


AF 


793 


V2-13 


lambda 


96 


2 


AF 


794 


V2-13 


lambda 


97 


2 


AF 


795 


V2-13 


lambda 


97 


2 


AF 


796 


V2-13 


lambda 


97 


2 


AF 


797 


V2-13 


lambda 


95 


2 


AF 


798 


V2-13 


lambda 


97 


2 


AF 
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Exhibit F 











Number of 


Identity ot 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


799 


V2-13 


lambda 


97 


2 


AF 


800 


V2-13 


lambda 


98 


2 


AF 


801 


V2-13 


lambda 


97 


2 


AF 


802 


V2-13 


lambda 


98 


2 


AF 


803 


V2-13 


lambda 


97 


2 


AF 


804 


V2-13 


lambda 


98 


2 


AF 


805 


V2-13 


lambda 


98 


2 


AF 


806 


V2-13 


lambda 


98 


2 


AF 


807 


V2-13 


lambda 


95 


2 


AF 


808 


V2-13 


lambda 


97 


2 


AF 


809 


V2-13 


lambda 


97 


2 


AF 


810 


V2-13 


lambda 


97 


2 


AF 


811 


V2-13 


lambda 


97 


2 


AF 


812 


V2-13 


lambda 


98 


2 


AF 


813 


V2-13 


lambda 


96 


2 


AF 


814 


V2-13 


lambda 


98 


2 


AF 


815 


V2-13 


lambda 


98 


2 


AF 


816 


V2-13 


lambda 


96 


2 


AF 


817 


V2-13 


lambda 


96 


2 


AF 


818 


V2-13 


lambda 


98 


2 


AF 


819 


V2-13 


lambda 


96 


2 


AF 


820 


V2-13 


lambda 


98 


2 


AF 


821 


V2-13 


lambda 


98 


2 


AF 


822 


V2-13 


lambda 


96 


2 


AF 


823 


V2-13 


lambda 


98 


2 


AF 


824 


V2-13 


lambda 


98 


2 


AF 


825 


V2-13 


lambda 


97 


2 


AF 


826 


V2-13 


lambda 


96 


2 


AF 


827 


V2-13 


lambda 


95 


2 


AF 


828 


V2-13 


lambda 


ys 


2 


AF 


829 


V2-13 


l- Ll L lI lj I J-L 

lambda 


97 


o 
Z 


Ah 


830 


V2-13 


lambda 


98 


2 


AF 


831 


V2-13 


lambda 


97 


2 


AF 


832 


V2-13 


lambda 


95 


2 


AF 


833 


V2-13 


lambda 


98 


2 


AF 


834 


V2-13 


lambda 


90 


-1 




835 


V2-13 


lambda 


97 


-1 




836 


V1-4 


lambda 


94 


0 




837 


V1-4 


lambda 


94 


0 




838 


V1-3 


lambda 


85 


0 




839 


V1-4 


lambda 


94 


0 




840 


V1-4 


lambda 


94 


0 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Giy4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


. ; j_t_ i_ * _ _ i_ _ i 

with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


841 


V1-4 


lambda 


94 


0 




842 


V2-13 


lambda 


91 


-1 




843 


V1-4 


lambda 


94 


0 




844 


V2-13 


lambda 


92 


2 


AL 


845 


V1-4 


lambda 


95 


0 




846 


V1-4 


lambda 


94 


0 




847 


V1-4 


lambda 


94 


0 




848 


V2-13 


lambda 


90 


-1 




849 


V1-4 


lambda 


94 


0 




850 


V2-13 


lambda 


90 


-1 




851 


V2-13 


lambda 


90 


-1 




852 


V1-4 


lambda 


94 


0 




853 


V1-4 


lambda 


94 


0 




854 


V1-4 


lambda 


94 


0 




855 


V1-4 


lambda 


94 


0 




856 


V2-13 


lambda 


93 


2 


AL 


857 


V1-19 


lambda 


94 


1 


A 


oco 
OOO 


V 1-1b 


lambda 


oc 
OO 


U 




859 


V1-3 


lambda 


94 


0 




860 


V1-16 


lambda 


90 


0 




861 


V1-19 


lambda 


95 


1 


A 


862 


V1-2 


lambda 


84 


1 


A 


863 


V1-16 


lambda 


91 


2 


AL 


864 


V1-16 


lambda 


93 


1 


A 


865 


V1-19 


lambda 


95 


1 


A 


866 


V1-16 


lambda 


89 


2 


AL 


867 


V1-4 


lambda 


94 


0 




868 


V1-4 


lambda 


93 


0 




869 


V1-13 


lambda 


89 


1 


A 


870 


V1-3 


lambda 


85 


0 




Q7-1 

Of I 


Vl-lb 


Jambda 


nn 

90 


U 




872 


V1^t 


lambda 


94 


0 




873 


V1-4 


lambda 


94 


0 




874 


V1-4 


lambda 


93 


0 




875 


V1-4 


lambda 


94 


0 




876 


\I\-A 


lambda 


94 


0 




877 


V2-13 


lambda 


95 


-1 




878 


V1-16 


lambda 


89 


0 




879 


V1-4 


lambda 


94 


0 




880 


V1-4 


lambda 


94 


0 




881 


V1^ 


lambda 


94 


0 




882 


V1-4 


lambda 


94 


0 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


883 


V1-4 


lambda 


94 


0 




884 


V1-4 


lambda 


94 


0 




885 


V1-4 


lambda 


93 


0 




886 


V1-4 


lambda 


94 


0 




887 


V1-4 


lambda 


94 


0 




888 


V1-4 


lambda 


90 


0 




889 


V1-4 


lambda 


94 


0 




890 


V3-4 


lambda 


88 


1 


A 


891 


V3-4 


lambda 


88 


1 


A 


892 


V2-13 


lambda 


91 


" 1 




893 


V2-13 


lambda 


98 


" 1 




894 


V3-4 


lambda 


88 


1 


A 


895 


V2-13 


lambda 


89 




AL 


896 


V2-13 


lambda 


92 


" 1 




897 


V1-17 


lambda 


91 




AL 


898 


V1-16 


lambda 


91 


1 


A 


899 


V2-1 


lambda 


88 


1 


A 


900 


V2-13 


lambda 


98 


" 1 




901 


V1-16 


lambda 


91 


1 


A 


902 


V1-16 


lambda 


87 


1 


A 


903 


V3-4 


lambda 


88 


1 


A 


904 


V1-13 


lambda 


97 


1 


A 


905 


A27 


kappa 


90 




AL 


906 


V1-4 


lambda 


86 


1 


A 


907 


V1-4 


lambda 


88 


1 


A 


908 


V2-13 


lambda 


90 


" 1 




909 


V1-22 


lambda 


93 




AL 


910 


V3-4 


lambda 


88 


1 


A 


911 


V2-13 


lambda 


91 


~ 1 




912 


V2-13 


lamDda 


y/ 


" 1 




913 


V2-13 


lambda 


98 






914 


V2-13 


lambda 


97 






915 


V1-4 


lambda 


94 


0 




916 


V2-13 


lambda 


97 


-1 




917 


V1-4 


lambda 


89 


0 




918 


L12 


kappa 


88 


0 




919 


L1 


kappa 


87 


0 




920 


V2-13 


lambda 


98 


-1 




921 


V2-13 


lambda 


93 


2 


AL 


922 


L12 


kappa 


88 


0 




923 


V1-4 


lambda 


94 


0 




924 


V2-13 


lambda 


97 


-1 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


r\t ft I *•* 

% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


925 


V1-4 


lambda 


89 


0 




926 


L12 


kappa 


88 


0 




927 


V2-13 


lambda 


97 


-1 




928 


V2-13 


lambda 


100 


-1 




929 


V1-19 


lambda 


83 


0 




930 


V1-4 


lambda 


93 


0 




931 


V1^l 


lambda 


94 


0 




932 


L12 


kappa 


88 


0 




933 


V1-4 


lambda 


93 


0 




934 


V1-16 


lambda 


85 


0 




935 


V1-19 


lambda 


83 


0 




936 


L8 


kappa 


89 


0 




937 


V2-13 


lambda 


98 


-1 




938 


V2-13 


lambda 


98 


-1 




939 


V1-19 


lambda 


83 


0 




940 


V1-4 


lambda 


* 93 


0 




941 


V1-4 


lambda 


94 


0 




942 


V1-4 


lambda 


93 


0 




943 


V2-13 


lambda 


98 


-1 




944 


V1-4 


lambda 


94 


0 




945 


V1-4 


lambda 


93 


0 




946 


V2-13 


lambda 


90 


-1 




947 


V1-4 


lambda 


94 


0 




948 


V2-13 


lambda 


96 


-1 




949 


V2-13 


lambda 


97 


-1 




950 


V2-13 


lambda 


91 


-1 




951 


V1-4 


lambda 


93 


0 




952 


V2-13 


lambda 


98 


-1 




953 


V2-13 


lambda 


94 


-1 




954 


V1-4 


lambda 


93 


0 




955 


V 1 A A 

V1-4 


lambda 


C\ A 

94 


0 




956 


V1-4 


lambda 


93 


0 




957 


V2-13 


lambda 


90 


-1 




958 


V1-4 


lambda 


94 


0 




959 


V2-13 


lambda 


89 


-1 




960 


\I\-A 


lambda 


94 


0 




961 


V1-4 


lambda 


94 


0 




962 


V1-4 


lambda 


94 


0 




963 


V2-13 


lambda 


98 


-1 




964 


V1-4 


lambda 


94 


0 




965 


V2-13 


lambda 


92 


-1 




966 


V1-4 


lambda 


94 


0 
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Exhibit F 











Number of 


identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


967 


V2-13 


lambda 


98 


-1 




968 


V1-4 


lambda 


93 


0 




969 


L12 


kappa 


88 


0 




970 


V2-13 


lambda 


98 


-1 




971 


V1-4 


lambda 


94 


0 




972 


V1-4 


lambda 


94 


0 




973 


V1-19 


lambda 


83 


0 




974 


V2-13 


lambda 


90 


-1 




975 




lambda 


94 


0 




976 


V\-4 


lambda 


94 


0 




977 


V1-4 


lambda 


93 


0 




978 


V1-4 


lambda 


94 


0 




979 




lambda 


93 


0 




980 


V2-13 


lambda 


95 


-1 




981 


V1-4 


lambda 


94 


0 




982 


V2-13 


lambda 


98 


-1 




983 


V1-4 


lambda 


94 


0 




984 


V2-13 


lambda 


97 


-1 




985 


V1-4 


lambda 


94 


0 




986 


V1-4 


lambda 


93 


0 




987 


V2-13 


lambda 


97 


-1 




988 


V1-19 


lambda 


84 


0 




989 


V1-4 


lambda 


94 


0 




990 


V1-4 


lambda 


94 


0 




991 




lambda 


94 


0 




992 


VM 


lambda 


94 


0 




993 


V2-13 


lambda 


90 


-1 




994 


V1^ 


lambda 


94 


0 




995 


V1-4 


lambda 


94 


0 




996 


V2-13 


lambda 


98 


-1 




997 


V2-13 


lambda 


97 


-1 




998 


V1-4 


lambda 


94 


0 




999 


V2-13 


lambda 


89 


-1 




1000 


V1-4 


lambda 


94 


0 




1001 


V1^ 


lambda 


94 


0 




1002 


V1-4 


lambda 


94 


0 




1003 


V1-4 


lambda 


94 


0 




1004 


012 


kappa 


89 


0 




1005 


V1-4 


lambda 


94 


0 




1006 


V1-4 


lambda 


94 


0 




1007 


V1-4 


lambda 


92 


0 




1008 


L12 


kappa 


87 


0 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 inVL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1009 


V1-17 


lambda 


92 


1 


A 


1010 


V1-4 


lambda 


92 


1 


A 


1011 


V1-16 


lambda 


95 


1 


A 


1012 


V1-13 


lambda 


93 


1 


A 


1013 


V1-4 


lambda 


92 


1 


A 


1014 


V2-13 


lambda 


86 


2 


AL 


1015 


V1-19 


lambda 


94 


1 


A 


1016 


V1-17 


lambda 


91 


2 


AL 


1017 


V1-16 


lambda 


92 


1 


A 


1018 


V2-1 


lambda 


90 


1 


A 


1019 


V2-14 


lambda 


87 


1 


A 


1020 


V1-16 


lambda 


92 


2 


AL 


1021 


V1-17 


lambda 


92 


2 


AL 


1022 


V2-13 


lambda 


90 


2 


AL 


1023 


V1-13 


lambda 


87 


1 


A 


1024 


V2-14 


lambda 


87 


1 


A 


1025 


V1-16 


lambda 


92 


1 


A 


1026 


V2-13 


lambda 


86 


2 


AL 


1027 


012 


kappa 


88 


2 


AL 


1028 


V2-13 


lambda 


98 


2 


AL 


1029 


V1-19 


lambda 


87 


1 


A 


1030 


V1-17 


lambda 


82 


2 


AL 


1031 


V1-13 


lambda 


88 


1 


A 


1032 


V1-13 


lambda 


86 


1 


A 


1033 


V1-13 


lambda 


88 


1 


A 


1034 


V1-13 


lambda 


91 


1 


A 


1035 


A27 


kappa 


91 


2 


AL 


1036 


V1-13 


lambda 


88 


1 


A 


1037 


V1-17 


lambda 


93 


1 


A 


1038 


V1-16 


lambda 


90 


1 


A 


1039 


A19 


kappa 


91 


2. 


A 1 

AL 


1040 


V1-16 


lambda 


86 


1 


A 


1041 


V1-13 


lambda 


86 


1 


A 


1042 


V1-17 


lambda 


88 


1 


A 


1043 


V1-13 


lambda 


85 


1 


A 


1044 


V1-4 


lambda 


93 


0 




1045 


V1-13 


lambda 


94 


1 


A 


1046 


V1-4 


lambda 


94 


0 




1047 


V1-4 


lambda 


94 


0 




1048 


V1-16 


lambda 


94 


2 


AL 


1049 


L6 


kappa 


100 


2 


AL 


1050 


V2-13 


lambda 


93 


-1 
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1 

ccn in 


yi_ germline ^ 
sequence 
with highest i 
percent 
identitv to 
SEQ ID 
NO:X 


Isotype of 
JL germline 
sequence 
with highest 
percent 
identity to 
SEQ ID 
NO:X 


% Identity 
between VL 
germline 
sequence 
and SEQ ID 
NO:X 


Number of 
amino acids '< 

after 
(Gly4Ser)3 
sequence 

prior to 
amino acid 
position no 
1 inVL 
region 


Identity of 
amino acids 

after 
(Gly4Ser)3 
sequence 

prior to 
amino acid 
position no. 
1 in VL 
region 


1 0^1 


V1-4 


lambda 


92 


0 




10R9 


V1-4 


lambda 


94 


0 




io*v^ 

I VJOO 


V1-4 


lambda 


94 


0 




I UJt 


V2-13 


lambda 


98 


-1 




10^ 


V1-4 


lambda 


94 


0 




1 ujo 


V2-13 


lambda 


96 


-1 




10^17 

1 VJ3 f 


V1-4 


lambda 


94 


0 




I VJOO 


V1-4 


lambda 


93 


0 






V1-4 


lambda 


94 


0 




mfio 


V1-4 


lambda 


94 


0 




10fi1 


V1-4 


lambda 


94 


0 






V1-4 


lambda 


93 


0 






V1-4 


lambda 


93 


0 




I UU*T 


V1-4 


lambda 


93 


0 




lOfi^i 


V2-13 


lambda 


98 


-1 




10fifi 


V1-4 


lambda 


94 


0 




I uo/ 


V1-4 


lambda 


94 


0 




1068 


V1-4 


lambda 


94 


0 




1069 


V1-4 


lambda 


92 


0 




1070 

Ivi w 


V1-4 


lambda 


94 


0 




1071 


V1-4 


lambda 


93 


0 






V1-4 


lambda 


94 


0 




107^ 


V1-4 


lambda 


94 


0 




1074 

I VI *t 


V1-4 


lambda 


94 


0 




107*; 


V1-4 


lambda 


93 


0 




107fi 


V1-4 


lambda 


93 


0 




1077 


V1-4 


lambda 


94 


0 




1078 


V1-4 


lambda 


94 


0 




1079 


V1-4 


lambda 


94 


0 
0 


- - ■ - 


1080 
1081 


V1^4 

V1-4 


lambda 
lambda 


94 

94 


0 




1082 


V1-4 


lambda 


94 


0 




1083 


V1-4 


lambda 


93 


0 




1084 


V1-4 


lambda 


94 


0 




1085 


V1-4 


lambda 


94 


0 




1086 


V1-4 


lambda 


94 


0 




1087 


V1-4 


lambda 


93 


0 




1088 


V1-4 


lambda 


94 


0 




1089 


V1-4 


lambda 


94 


0 




1090 


V1-16 


lambda 


89 


0 




1091 


V1-4 


lambda 


93 


0 




1092 


V1-4 


| lambda 


94 


o I 
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IMUl 1 lucl Lit 


luci i ii iy \j% 










ominn oniric 


aminn ■ar*ir4c 
allllllvj dUILIo 






isoiype ot 






dl Lcl 




vl germnne 


vl gem nine 




^vjiy4oerp 


^oiy4oer^3 




sequence 


sequence 


/o luenuiy 


sequence 


bequence 




witn mgnesi 


wim nignesi 


Dciween vi_ 


prior lO 


prior 10 




percent 


percent 


gerrniine 


amino acio 


amino aciu 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


ob<J IU 


CCO 1 Pi 


ana ot^j iu 


i in vl 


i in vl 


NO:X 


NlJ.A 


InU.A 




region 


region 


1093 


V 1-4 


lambda 


y4 


u 




1094 


V 1-4 


lambda 


QA 

y4 


u 




1095 


\ / A A 

V1-4 


lambda 


9o 


U 




1096 


\ / A A 

VI -4 


lambda 


Gvl 

y4 


U 




1097 


V 1-4 


lambda 


y4 


U 




1098 


V 1-4 


i _ i_ _j _ 
lambda 


93 


0 




1099 


\ J A AC 

V1-1b 


lambda 


07 

oY 


U 




1 100 


\/<t A 

V 1-4 


lambda 


Qvl 

y4 


u 




A A f\ A 
1101 


\/A A 

V 1-4 


lambda 


y4 


U 








lambda 


yu 


A 

- 1 




1 103 


V 1-4 


lambda 


y4 


u 




A A f\A 
11 04 


Liy 


kappa 




n 
u 




A A AC 
11 05 


V2-13 


lambda 


y i 


-1 




A A nc 

1 106 


\ I A A 

V 1 -4 


lambda 


94 


U 




11 07 


V 1 -4 


lambda 


CkA 

y4 


U 




a a no 
11 08 


V2-1 o 


lambda 


yi 


A 

-1 




A A r\c\ 

1 109 


\ /O A O 

V2-13 


lambda 


9o 


A 

-I 




1110 


V2-13 


lambda 


O A 

91 


A 




A A A A 
1111 


\ /O A O 


lambda 


yi 


A 

-1 




1112 


\ /O A O 


lambda 


9b 


A 
-1 




AAA'S 

1113 


V2-13 


lambda 


91 


A 
-1 




1114 


V1-4 


,i, ,1,., 
lambda 


94 


0 




1115 


V2-13 


lambda 


o9 


-1 




A A A O 

1116 


V2-13 


lambda 


on 

89 


-1 




A A A ? 

1117 


V2-13 


lambda 


f\A 

91 


A 
-1 




A A AQ 

1 1 lo 


o 


lambda 


yi 


-1 




liny 




lambda 


y i 


A 

-1 




11 ^0 


V2-1 o 


lambda 


yn 


■i 
- 1 




4 HOI 


vl 

Vo-4 


lambda 


QQ 

do 




A 


- H H OO 


X/A- A A 


lambda ~ 


Q>| 

y^ 


1 


A 


119^ 
t I ^.o 


\/9-14 




*3£- 


1 




1124 


V1-16 


lambda 


95 


1 


A 


1125 


V1-22 


lambda 


93 


2 


AL 


1126 


V3-4 


lambda 


88 


1 


A 


1127 


V3-4 


lambda 


88 


1 


A 


1128 


V1-16 


lambda 


93 


2 


AL 


1129 


V1-16 


lambda 


90 


0 




1130 


V1-16 


lambda 


90 


1 


A 


1131 


V1-17 


lambda 


91 


2 


AL 


1132 


V1-4 


lambda 


93 


0 




1133 


V1-13 


lambda 


93 


1 


A 


1134 


V1-16 


lambda 


95 


1 


A 
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M 
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I I Of 
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A 
r\ 
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R4 




^ 


ML 
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OO 
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M 
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IdlTlUUa 


OO 




A 
M 
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\/1-1 ^ 
V I - I o 


idl TlUUcl 


Q1 
y i 
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r\ 


1 1J.^ 
I I *+o 


\/1-4 


IdlTluUd 


y*t 









1 1 


\/1-1^ 

V I - 1 O 


Idl T lUUa 


yo 




A 
M 


1 14R 
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VII/ 
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Al 


1 1 AR 
I I *to 
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Idl TlUUa 


oy 




A 
M 


1 1 A 7 




IdmDUa 
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Of 


1 


A 


1 1AR 
I I *fO 


\/^-A 


IdlUUUd 


oo 





A 
M 


1 1 AQ 
1 i*fy 


VO-*f 


Idl IlUUd 


R9 





A 


1 1 

I I ou 


\/4 9 


IdlTIUOa 


P9 
OZ 





A 


11^1 


v o _z + 


IdiTIDUd 


OO 





A 


1 1 

I I OZ 


V O— *4 


larnuud 


PR 
OO 





A 


1 1 ^TK 
I I OO 


\/1-1 ^ 
V I - I o 


Id ill Duel 


y^f 





A 


1 1 ^4 

I I o*f 


\/1 1 
V I - I o 


lamDaa 


on 
yu 





A 


1 1 


\/1 1ft 
V I - I o 


1 ^ rv"i \*\ r\ ti 

idrnuud 


oo 





A 


1 1 *^R 
I I OO 


v i - i y 


IdlTIDUa 


QR 

yo 





A 
f\ 


1 1 ^7 
I I Of 




IdlTIDUa 


oo 





A 


1 1 ^ft 
1 1 OO 


\/1 -1 ft 
V I - I o 


idrnuua 


Q1 

y i 





A 
f\ 


1 1 


VO-*f 


IdlTIDUd 


7R 
f o 





A 
M 


1 iRft 

1 1 OU 


V O^-r 


Idll lUUd 


ft^ 
oo 





A 
M, 


1 1R1 

MU 1 


V9-14 

V ^- 1 *T 


Idl I lUUd 


Q9 
yz 





A 
/A 


1 1 u^, 


V \J—*T 


lamhrla 

Idl 1 lUUa 


ftft 
oo 


z 


A 
/A 


1 1fi^ 


V1-17 


ICll 1 IUVJC1 


Q1 

C7 1 





Al 


11 64 


V1-13 — 


idl i luua 


7ft " 


— 1 




r% 


1165 


V1-13 


lambda 


86 


1 


A 


1166 


V3-4 


lambda 


87 




A 


1167 


V1-22 


lambda 


94 




AL 


1168 


V2-13 


lambda 


83 




AL 


1169 


V1-19 


lambda 


84 




A 


1170 


V2-13 


lambda 


90 






1 171 


V1-3 


lambda 


85 


0 




1172 


V1-4 


lambda 


94 


0 




1173 


V1-4 


lambda 


89 


0 




1174 


012 


kappa 


94 


0 




1175 


V1-4 


lambda 


93 


0 




1176 


V1-4 


lambda 


93 


0 
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amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1177 


L12 


kappa 


88 


0 




1178 


V2-13 


lambda 


89 


-1 




1179 


V2-13 


lambda 


90 


-1 




1180 


V1-4 


lambda 


94 


0 




1181 


V2-13 


lambda 


91 


-1 




1182 


V2-13 


lambda 


91 


-1 




1183 


V1-19 


lambda 


83 


0 




1184 


V1-4 


lambda 


94 


0 




1185 


V1-4 


lambda 


94 


0 




1186 


V1-4 


lambda 


92 


0 




1187 


V1-4 


lambda 


94 


0 




1188 


L12 


kappa 


88 


0 




1189 


V2-13 


lambda 


97 


-1 




1190 


V1-4 


lambda 


93 


0 




1191 


V1-4 


lambda 


94 


0 




1192 


V2-13 


lambda 


97 


-1 




1193 


V1-16 


lambda 


90 


0 




1194 


V1-4 


lambda 


94 


0 




1195 


V1-4 


lambda 


94 


0 




1196 


V1-4 


lambda 


94 


0 




1197 


V1-4 


lambda 


94 


0 




1198 


V2-13 


lambda 


90 


-1 




1199 


V1-16 


lambda 


88 


1 


A 


1200. 


V1-19 


lambda 


86 


1 


A 


1201 


V1-13 


lambda 


90 


1 


A 


1202 


V1-17 


lambda 


92 


1 


A 


1203 


V1-16 


lambda 


97 


1 


A 


1204 


V2-13 


lambda 


93 


2 


AL 


1205 


V2-13 


lambda 


93 


2 


AL 


" T206~ 


- V2-1 


" lambda" ~ 


- 86 


1 


A - 


1207 


V2-13 


lambda 


84 


2 


AL 


1208 


V1-13 


lambda 


94 


1 


A 


1209 




lambda 


89 


1 


A 


1210 


V1-16 


lambda 


98 


1 


A 


1211 


V1-16 


lambda 


100 


1 


A 


1212 


V1-17 


lambda 


95 


1 


A 


1213 


V1-13 


lambda 


97 


1 


A 


1214 


V1-16 


lambda 


100 


1 


A 


1215 


V2-13 


lambda 


83 


2 


AL 


1216 


V1-16 


lambda 


83 


1 


A 


1217 


V1-13 


lambda 


87 


1 


A 


1218 


V1-17 


lambda 


89 


2 


AL 
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Isotype of 




after 


after 




VL germline 1 
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(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1219 


A27 


kappa 

!_J_ 


97 


2 


AL 


1220 


V1-17 


lambda 


86 


1 


A 


1221 


V1-13 


lambda 


93 


1 


A 


1222 


V1-17 


lambda 


86 


1 


A 


1223 


V1-16 


lambda 


95 


1 


A 


1224 


V1-17 


lambda 


86 


1 


A 


1225 


V1-13 


lambda 


95 


1 


A 


1226 


V1-13 


lambda 


82 


1 


A 


1227 


V1-16 


lambda 


94 


2 


AL 


1228 


V1-16 


lambda 


98 


1 


A 


1229 


V1-16 


lambda 


94 


1 


A 


1230 


V4-2 


lambda 


95 


1 


A 


1231 


V1-13 


lambda 


90 


1 


A 


1232 


V2-13 


lambda 


89 


2 


AL 


1233 


V1-2 


lambda 


92 


1 


A 


1234 


V1-22 


lambda 


93 


2 


AL 


1235 


V1-13 


lambda 


98 


1 


A 


1236 


V1-17 


lambda 


91 


2 


AL 


1237 


V1-13 


lambda 


88 


1 


A 


1238 


L16 


kappa 

L_!_ 


91 


2 


AL 


1239 


V1-19 


lambda 


89 


1 


A 


1240 


V1-17 


lambda 


92 


1 


A 


1241 


V1-4 


lambda 


82 


1 


A 


1242 


V1-19 


lambda 


84 


1 


A 


1243 


V1-16 


lambda 


86 


1 


A 


1244 


V1-16 


lambda 


95 


2 


AL 


1245 


V1-20 


lambda 


83 


1 


A 


1246 


V1-19 


lambda 


96 


1 


A 


1247 


V1-2 


lambda 


89 


1 


A 


1248 " 


V1-17 ~ 


lambda" 


9r 


™ 1 


" ™ A~ 


1249 


V1-2 


lambda 


90 


1 


A 


1250 


V1-16 


lambda 


91 


2 


AL 


1251 


V2-13 


lambda 


94 


2 


AL 


1252 


V2-13 


lambda 


93 


2 


AL 


1253 


V1-16 


lambda 


94 


1 


A 


1254 


V1-17 


lambda 


92 


1 


A 


1255 


V1-17 


lambda 


96 


1 


A 


1256 


V1-13 


lambda 


78 


1 


A 


1257 


V2-13 


lambda 


95 


2 


AL 


1258 


V2-13 


lambda 


89 


2 


AL 


1259 


V2-13 


lambda 


93 


2 


AL 


1260 


V1-19 


lambda 


98 


1 


A 
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sequence 
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with highest 


with highest 
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percent 


germline 


amino acid 


amino acid 
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sequence 
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position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1261 


V2-13 


lambda 


86 


2 


AL 


1262 


V1-16 


lambda 


93 


1 


A 


1263 


V1-13 


lambda 


92 


1 


A 


1264 


A27 


kappa 


100 


2 


AL 


1265 


V1-16 


lambda 


98 


1 


A 


1266 


V1-16 


lambda 


91 


1 


A 


1267 


V1-17 


lambda 


92 


1 


A 


1268 


L16 


kappa 


96 


2 


AL 


1269 


V1-16 


lambda 


93 


2 


AL 


1270 


V1-13 


lambda 


85 


1 


A 


1271 


V1-11 


lambda 


76 


1 


A 


1272 


V1-16 


lambda 


94 


1 


A 


1273 


V1-17 


lambda 


90 


1 


A 


1274 


V1-16 


lambda 


89 


1 


A 


1275 


V1-13 


lambda 


95 


1 


A 


1276 


V1-19 


lambda 


92 


1 


A 


1277 


V1-16 


lambda 


92 


2 


AL 


1278 


V4-2 


lambda 


82 


1 


A 


1279 


V1-16 


lambda 


88 


1 


A 


1280 


V1-13 


lambda 


95 


1 


A 


1281 


V1-13 


lambda 


86 


1 


A 


1282 


V1-13 


lambda 


95 


1 


A 


1283 


V1-17 


lambda 


94 


1 


A 


1284 


V1-17 


lambda 


90 


1 


A 


1285 


V1-13 


lambda 


82 


1 


A 


1286 


V1-16 


lambda 


90 


1 


A 


1287 


V1-3 


lambda 


85 


0 




1288 


V1-3 


lambda 


85 


0 




1289 


V1-4 


lambda 


94 


0 




~ 1290 


V2-13 


lambda 


90 


-1 




1291 


012 


kappa 


89 


0 




1292 


V1-4 


lambda 


93 


0 




1293 


V2-13 


lambda 


98 


-1 




1294 


V2-13 


lambda 


96 


-1 




1295 


V1-3 


lambda 


85 


0 




1296 


V1-16 


lambda 


89 


0 




1297 


V1-4 


lambda 


94 


0 




1298 


V1-16 


lambda 


90 


0 




1299 


V2-13 


lambda 


89 


-1 




1300 


V2-13 


lambda 


97 


-1 




1301 


V1-19 


lambda 


83 


0 




1302 


V1-4 


lambda 


93 


o I 



Page 31 of 51 



Exhibit F 











Mi imhor rvf 


IHontitv of 
iuci i Li iy ui 










aminn afiHc 


aminn ar*iHQ 






Icoh/rto o"f 

isoiype ot 




off or 


Cll LCI 




vl gerrnnne 


vi_ gerrnnric? 










sequence 




/0 1 (J C 1 1 U ly 


oCLjUCI IOC 


corn ipnrp 

dCLjUCI IOC 




witn nignesi 


wun nignesi 


DciWccTl VL 


r\r'\ c\r \f\ 
pi KJl IU 






percent 


percent 


n^mn 1! no 

germnnc 


arninu aL-iu 


dl 1 III IU aUlU 




identity to 


■ /-J v 4 1 4t. i 4/"% 

laenxiiy xo 




r>>/»\0 itl OO OO 

pubiiiun 1 HJ 


{JvJolliLHi 1 IU. 


obU IU 




ccn in 

otU IU 


onrH QFD in 


1 in \/l 
i in vl 


1 in VI 

1 III VL 


NO.A 




Km* y 


NVJ.A 


reyion 


rcyiori 


1303 


\ /O H O 

V2-1 o 


lambda 


yc> 


4 

- I 




1304 


V1-4 


lambda 


y4 


u 




a one 

1305 


V2-13 


lambda 


yo 


- 1 




4 one 

1306 


\ /O *l o 

V2-1 o 


lambda 




4 

- 1 




H OAT 

1307 


WO <4 Q 

V2- io 


lambda 


yo 


- 1 




loOo 


V2-1 o 


lambda 


y / 


- 1 




1309 


vi-iy 


lambda 


OO 


u 




4 O H O, 

1310 


1 Q 
L0 


kappa 


OQ 

OO 


n 
u 




A*>A A 

loll 


V 1 -4 


lamuaa 


QA 


n 




1 312 


\ /O -1 o 

V2-1 O 


larnuua 


yo 


n 




A *2 4 Q 
JO IO 


\/A /I 
V 1-4 


lamuaa 


y4 


n 
u 




1 ol4 


V 1-4 


lamuoa 


Q4 

y4 


n 
u 




1315 


\/0 4 O 

V2-1 o 


lambda 


yo 


- 1 




lolb 


V2-lo 


lamDua 


QT 

y / 


A 
- 1 




1317 


\/A /I 
V 1-4 


lambda 


QQ 

yo 


n 
u 




1318 


VI -4 


lamDaa 


yo 


u 




1319 


\JA A 

VI -4 


lamDaa 


QO 

y2 


u 




1320 


1 4 O 

L12 


kappa 


OO 


u 




4 OO "1 

1321 


012 


kappa 


QQ 

oy 


u 




1322 


V2-13 


lamucia 


QQ 

yo 


- 1 




4 o OO 

1323 


\ /O 4 o 

V2-1o 


lambda 


y f 






4 OO/I 

1324 


VI -4 


lambda 


Q*3 

yo 


n 
u 




<i OOC 

1325 


\ 14 A 

VI -4 


lambda 


y4 


U 




1326 


V1-4 


lambda 


Qyl 

y4 


U 




A O 0~7 

1327 


VI -4 


lambda 


y4 


r\ 
U 




1 320 


\/o A *5 

V2- l o 


lambda 


Q7 

y ( 


- 1 




i o2y 


\/A ^A 
V 1-4 


lamDaa 


QQ 

yo 


LI 




4 oor\ 
1 OOU 


\/o -4 o 
VZ-I o 


lamuoa 




- 1 




loo 1 


ViC-1 o 


lamuua 


QP ' 

yo 


- 1 




I Oo2 


V 1 -4 


lamDua 


OA 

y4 






1 ooo 


V 1 *"T 


IOI 1 IUUCI 


94 


o 




1334 


V1-4 


lambda 


94 


0 




1335 


V2-13 


lambda 


98 


-1 




1336 


V1-4 


lambda 


94 


0 




1337 


V1-4 


lambda 


94 


0 




1338 


V1^4 


lambda 


94 


0 




1339 


V1-4 


lambda 


94 


0 




1340 


V1-4 


lambda 


94 


0 




1341 


V2-13 


lambda 


91 


-1 




1342 


V1-4 


lambda 


94 


0 




1343 


V1-4 


lambda 


68 


0 




1344 


V2-13 


lambda 


90 


-1 





Page 32 of 51 



Exhibit F 











Ni imhpr of 


Iripntitv of 










aminn ar*iH<5 
d 1 1 in i<j ouiuo 


arninn arifi^ 

Cll 1 111 IU OvIUu 






lcnt\/no r"\f 

lotuype ui 




di ici 


aftsr 




\ / 1 q rm lino 

vi_ yerrnnne 


\/l normlino 
V l yet 1 1 Mil its 




^\JIV40CI JO 






r> /~\ yi i isn^o 


OCIJUCI IOC 


% IHpntitv 
/o i \a c i hi iy 


crom ipnrp 

Ov7\^|LiC7l IOC 


w V*l \J w 1 




Wlin NlyMciSl 


Willi lliyilcol 


UClWCCI J VL 


yji iui LV--* 






perceni 


perceni 


yei 1 1 mi ic 


Cll 1 III l\J CIUU 


Cll 1 III IU CIOIU 




lueniiiy xo 


lueniiiy 10 


com ionpo 


|JLIOILIl^ll 1 1 <J 


noQitinn nn 


obU IU 




crn in 




1 in VI 

I III VL 


1 in VI 

I II 1 VL 


KI/"VV 


MO* Y 


INvJ.A 


In \J .xn 


roninn 
i cy iui i 


r^nipin 
i cyiui i 


1345 


V 1-4 


lambda 




u 




1346 


V2-1o 


lambda 


yo 


- I 




HO/17 

1347 


V1-1 b 


lambda 


OQ 

oy 


u 




4 O A O 

1348 


\ / A 4C 

VI- ID 


lambda 


on 
yu 


u 




4 *5 AC\ 

1349 


V 1-1 b 


lambda 


yu 


u 




1350 


VI -4 


lambda 


CM 

y4 


u 




A OC A 

1 351 


V1-4 


lambda 


yo 


u 




1352 


V 1-4 


lamuaa 


yo 


n 
u 




1 o5o 


VI -4 


lamDua 


yo 


n 




1oD4 




lamDua 


QJ. 
y+ 


n 

u 




looo 


V 1-4 


larnDaa 


QA 






TODD 


V 1 -4 


1 ^ rv^ V"\ /H ^ 

laulDQa 


OO 


n 

u 




lOOf 


\/0 A Q. 


lamuaa 


Q7 


A 

- I 




A OCQ 

lobo 


VI -1 0 


lamDua 


yz 


1 


A 
r\ 


looy 


VJ-lo 


lamuaa 




i 


A 
r\ 


136U 


U12 


kappa 


oO 


o 


Al 


1361 




lambda 


or 
OO 


A 

1 


A 
M 


1362 


Vl-lo 


lambda 


oy 


1 


A 
M 


a oeo 
1o6o 


\/A AC 

vi- rb 


lambda 


Q7 


A 
1 


A 
M 


4 OOI 

1364 


V 1-2 


larnDaa 


y^: 


A 

1 


A 
M 


1365 


V 1-4 


lambda 


on 

yu 


A 
1 


A 

M 


136b 


VI- ib 


larnDaa 


ob 


A 
1 


A 
M 


136/ 


V/O A Q 


lamDua 


on 
yu 


- I 




lobo 


Vl-lb 


tamDoa 


OR 

yo 


A 
I 


A 
M 


<4 ICQ 

i oby 


V 1-1 D 


lamDua 


I uu 


I 


A 
/a 


1 OVU 


V^l-1 O 


larnuua 




A 
- I 




ion 


V !-*+ 


IdlUDad 


Q1 


I 


A 


1 O r Z 


V1-/1 


leti TIlHJcI 


on 


I 


A 


1 O / O 


V^-A 

v o-*f 


Idl l lUUd 


OO 


1 


A 


I O / *f 


v I o 


lamhHa 
Idl 1 lUUd 


C70 


o 


AL 


1375 


V1-22 


lambda 


92 


2 


AL 


1376 


V1-20 


lambda 


90 


2 


AL 


1377 


V2-14 


lambda 


92 


1 


A 


1378 


V1-13 


lambda 


90 


1 


A 


1379 


V1-4 


lambda 


93 


0 




1380 


V1-4 


lambda 


94 


0 




1381 


V1-4 


lambda 


91 


0 




1382 


V1-4 


lambda 


94 


0 




1383 


V1-4 


lambda 


93 


0 




1384 


V2-13 


lambda 


97 


-1 




1385 


012 


kappa 


89 


0 




1386 


V2-13 


lambda 


98 


-1 





Page 33 of 51 



Exhibit F 











iMumDer ot 


luenuiy oi 










OI IlillU dOlUo 


amino cioiHc 






Isotype of 




after 


after 




VL germline 


VL germline 




^oiy4oery3 


^Oiy40t5lj3 




sequence 


sequence 


vo loenuiy 


sequence 


sequence 




with highest 


with highest 


ueiween vl 


prior xo 


prior lO 




percent 


percent 


germline 


ammo acio 


amino acio 




identity to 


identity to 


sequence 


position no 


posmon no. 


SEQ ID 


ScQ ID 


bbU ID 


ana ot<j iu 


i in vl 


i in vl 


NO:X 


NO:X 


KI/™\. V 

NO:X 


NU.A 


region 


region 


1387 


V2-13 


lambda 


on 


A 




1388 


V2-13 


lambda 


97 


-1 




1389 


V1-16 


lambda 


oc 
OO 


-1 




1390 


\ t A A 

V1-4 


lambda 


94 


n 
U 




1391 


V2-13 


lambda 


9o 


-1 




1392 


V1-4 


lambda 


0>f 

94 


o 
U 




1393 


\ / o A O 

V2-13 


lambda 


on 
o9 


-1 




1394 


\ /O A O 

V2-13 


lambda 


o9 


-i 




1395 


\ / A A 

V1-4 


lambda 


y^ 


U 




1396 


V1-4 


lambda 


y4 


U 




1397 


\ IA A 

VI -4 


lambda 




U 




1398 


V1-4 


lambda 


no 

yo 


U 




1399 


V1-4 


lambda 


y4 


o 
U 




1400 


V1-16 


lambda 


OO 

yu 


o 
U 




1401 


V1-4 


lambda 


ClA 

94 


U 




1402 


\ /O H O 

V2-13 


lambda 


yu 


A 
-1 




1403 


V1-4 


lambda 


94 


o 
0 




1404 


V1-4 


i i I- 

lambda 


OO 

9o 


o 
U 




1405 


V1-4 


lambda 


94 


o 

0 




1406 


V1-4 


lambda 


Ovl 

94 


o 

0 




1407 


V1-4 


lambda 


Ovt 

94 


o 




1408 


V1-4 


lambda 


O y< 

94 


o 

0 




1409 


V1-4 


lambda 


OO 

93 


o 




1410 


012 


kappa 


OO 

89 


o 




141 1 


V1-16 


lambda 


O A 

84 


o 




1412 


V1-4 


lambda 


OO 


n 
U 




AAA*} 

1413 


\ 1 A A 

VI -4 


lambda 


o9 


o 
U 




A A A A 

1414 


\ I A A C 

V1-1b 


lamoaa 


on 

yu 


o 
U 




A A A C 

1415 


V1-4 


lambda 


y4 


o 
U 




A A AC 

141b 


Vz-lo 


lambda 


y ( 


i 




1/117 


V z.- I o 


lamnHn 
Idl 1 lUyJa 


Q7 


.1 




1418 


V1-4 


lambda 


94 


0 




1419 


V1-19 


lambda 


83 


0 




1420 


V1-16 


lambda 


90 


0 




1421 


L12 


kappa 


87 


0 




1422 


V1-16 


lambda 


90 


0 




1423 


V1-4 


lambda 


94 


0 




1424 


V2-13 


lambda 


97 


-1 




1425 


V2-13 


lambda 


98 


-1 




1426 


V2-13 


lambda 


98 


-1 




1427 


V1-4 


lambda 


93 


0 




1428 


V1-4 


lambda 


94 


0 





Page 34 of 51 



Exhibit F 











Number of 


Identity ot 










amino acids 


amino acids 






Isotype of 




alter 


after 




VL germline 


VL germline 




(oiy4oer)3 


((j|y4Ser)3 




sequence 


sequence 


vo identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1429 


V1-16 


lambda 


90 


0 




1430 


V1-16 


lambda 


90 


0 




1431 


V1-4 


lambda 


94 


0 




1432 


V1-4 


lambda 


94 


0 




1433 


V2-13 


lambda 


96 


-1 




1434 


V1-4 


lambda 


94 


0 




1435 


V1-4 


lambda 


94 


0 




1436 


V1-16 


lambda 


90 


0 




1437 


VI -4 


lambda 


93 


0 




1438 


V2-13 


lambda 


90 


A 
-1 




A a on 

1439 


\ / A A 

V 1-4 


lambda 


C\A 

94 


0 




A A A C\ 

1440 


\ /A A 

VI -4 


lambda 


r\ a 

94 


0 




1441 


V1-4 


lambda 


94 


0 




1442 


V IA A 

V1-4 


lambda 


93 


0 




1443 


V1-19 


lambda 


83 


0 




1444 


V2-13 


lambda 


98 


-1 




1445 


V2-13 


lambda 


98 


-1 




1446 


L1 1 


kappa 


92 


0 




1447 


V1-19 


lambda 


83 


0 




1448 


V1-16 


lambda 


85 


0 




1449 


V1-4 


lambda 


94 


0 




1450 


V1-4 


lambda 


94 


0 




1451 


V1-4 


lambda 


94 


0 




1452 


V1-4 


lambda 


94 


0 




1453 


V1-4 


lambda 


94 


0 




1454 


V1-4 


lambda 


93 


0 




A ACC 

1455 


V1-16 


lambda 


90 


0 




A A CC 

145b 


V2-13 


lambda 


91 


2 


A 1 

AL 


A A C"7 


\ iA AC 

Wlb 


lambda 


oo 

88 


0 




4 A CO 


\ IA AC 

V1-1b 


lambda 


C\C\ 

90 


u 






\/1 -A 


tamuoa 


CkA 

57*1- 


u 




1460 


V1-4 


lambda 


94 


0 




1461 


V1-16 


lambda 


90 


0 




1462 


V1-2 


lambda 


84 


0 




1463 


V1-16 


lambda 


90 


0 




1464 


V1-16 


lambda 


90 


0 




1465 


V1-19 


lambda 


93 


1 


A 


1466 


V1-16 


lambda 


79 


1 


A 


1467 


V1-4 


lambda 


82 


1 


A 


1468 


V2-13 


lambda 


97 


2 


AL 


1469 


V1-17 


lambda 


94 


1 


A 


1470 


„ V2-13 


lambda 


95 


-1 





Page 35 of 51 



Exhibit F 











Mi imhpr of 












aminn afiHQ 
ai i jh ivj a^iuo 


flminn pipiH^ 
aii mi iu uuiuo 






loot\/nck of 

louiypc Ul 






off or 

Cll LCI 




vL ycrrniine 


\ / 1 normlino 

vl yen nunc 










sequence 


r> c\ n i i ci n 

sct)Ucnt»c 


/o iuci luiy 


com lanro 
OCv^UCI IOC 


corn ipnro 

OCLf UCI IOC 




wnn nignesi 


wiiri niynesi 


ueiweeii vl 


pilUI LU 


pnui LU 




perceni 


perceni 


yen i tin ic 


alillilvJ dLrlU 


amino ar*iH 
cll l III IU aLriu 




laeniiiy io 


luenuiy io 




r\ocition r*i o 
pUolUUII 1 IU 


noeition no 
UUolUUI 1 1 IU. 


obU IU 


ceo in 


ceo m 
o tvj IU 


ar iu olu iu 


1 in \/l 

i in vl 


1 in \/l 

i in vl 


MO- Y 


MO- V 




INV^.A. 


reyiun 


ronton 

i cyiun 


A A7A 
14/1 


V 1-4 


lamDaa 


yo 


n 
u 




A A 71 

14/z 


VZ-1 O 


lambda 


Q*^ 

yo 


- 1 




14/0 


V1-4 


lambda 


yz 


U 




*1 /I "7 A 
14/4 


Vz-1 o 


lambda 


Q7 

y / 


- I 




147o 


VZ-IO 


lambda 


on 

oy 


z 


Al 
ML 


A /t 7C 

14/0 


V 1-4 


lamDaa 


y4 


u 




14/ / 


VI -1 D 


lamuca 


on 
yu 


n 
u 




A A 7Q 

14/o 


V1-4 




OA 

y4 


n 
u 




i A 7Q 

14/y 


V1-4 


lamuaa 


QA 

y*+ 


n. 




1 >| OA 

140U 


VZ- I 


laiTIDQa 


on 


i 


A 
r\ 


A A Q*l 

1401 


\/i *i a 

V 1-1 0 


lamDaa 


Q^ 

yo 


1 
i 


A 
M 


140Z 


\/o "1 ^ 
VZ- 1 o 


\ ^— * r>^ W r\ <i 

lamuaa 


o/ 


o 
z 


Al 
ML 


^ /! Q*3 
140O 


VZ-1 o 


lamDaa 


Q9 

yz 


o 
z 


ML 


i A Q/1 

l4o4 




lambda 


QC 

oo 


z 


Ai 
ML 


1400 


V4-Z 


lamuaa 


oo 




A 
M 


14oO 


VZ-lo 


lambda 


oy 


z 


Al 
ML 


"1 /I Q7 
140/ 


V 1-1 o 


lamDaa 


QA 

y4 


I 


A 
M 


A A QQ 

14oo 


VZ-1 


lambda 


0/ 


Z 


Al 
ML 


i4oy 


Vl-lo 


lambda 


QA 

y4 


I 


A 
M 


14yu 


VZ-1 O 


lambda 


on 
yu 


Z 


Al 
ML 


A ACxA 
1491 


17 

V1-1 / 


lambda 


yo 


I 


A 
M 


A A QO 

I4yz 


\/A A Q 

VI-IO 


lambda 


oy 


I 


A 
M 


i4yo 


\/A AG 

VI- ID 


lambda 


QQ 

oy 


I 


A 
M 


A A QA 
14y4 


V 1-1 O 


lamuua 


on 
yu 


1 


A 
M 


1 A OK 

i4yo 


VI -1 O 


lambda 


OD 


I 


A 
M 


i4yo 


V I -z 


lamuua 


QQ 

oy 


I 


A 
M 


A A Q7 

i4y / 


V 1-1 O 


lamuaa 


QQ 

yy 


I 


A 
M 


4/QQ 

i4yo 


\/1 1 Q 

v i - i y 


loiTIDUa 


QQ 


I 


A 
M 


"iA QQ 

i4yy 


A97 


Kappa 


Q 1 ^ 
yo 


O 

z 


Al 


I ouu 


V I - I Q 


larnuuci 


Q7 




A 




V1-19 

VI 1 c 


lai i luua 


84 




A 


1502 


V2-1 


lambda 


89 


2 


AL 


1503 


V1-16 


lambda 


91 


2 


AL 


1504 


V1-13 


lambda 


90 


1 


A 


1505 


V1-13 


lambda 


89 


1 


A 


1506 


V1-13 


lambda 


89 


1 


A 


1507 


V1-16 


lambda 


98 


1 


A 


1508 


V1-13 


lambda 


96 


1 


A 


1509 


V2-13 


lambda 


100 


2 


AL 


1510 


V1-16 


lambda 


91 


1 


A 


1511 


V2-13 


lambda 


93 


2 


AL 


1512 


V1-16 


lambda 


89 


1 


A 



Page 36 of 51 



Exhibit F 











Mi imhpr of 


IHontitx/ rvf 
iuci Hiiy KJi 










aminn ar^iHc 
ai I III )(_/ auiuo 


CII ■ IN l\J ClwIUS 






leoh/no rxf 
loDLype Ul 




dl LCI 


aftor 




vl gerrniine 


\/l normli no 
V 1_ ycl 1 1 (III Its 










sequence 


set} uence 


o/ |Hf=»ntih/ 
/o lueiiuiy 


corn lonro 

oeujuei iue 


con 1 lonro 

oe^uertue 




wiin mgnesi 


wiin nignesi 


UclWccll VL 




nrinr tn 
priui IU 




percent 


percent 


germnne 


amino aCIO 


dllHIlU aCltJ 




luentiiy to 


identity to 


sequence 


pvjoiuui 1 no 


puoiuun no. 


C*r~/-\ 1 r~\ 

ofcvj IU 


ceo ir* 


ocn i pi 


ano ot-vj iu 


1 in \/l 
I in VL 


1 In \/l 

i in vl 


NU.A 






IMvJ.A 


region 


region 


1513 


\ fA "17 

V1-1 f 


lambda 


OO 


i 


A 


A CA A 

1514 


\ 14. A "7 

V1-1 f 


lambda 


yi 


0 

£. 


ML 


1515 


\ /O "* jI 

VZ-14 


lamoaa 


QQ 

OO 




AI 
AL 


a ca a 

151b 


\ / A *1 O 

V1-1 3 


lambda 


yi 


i 


A 

A 


1517 


\/a ^c 
Vl-lb 


lambda 


yp 


1 


A 

A 


1518 


Vl-lb 


lambda 


yi 


i 


A 

A 


I5iy 


V 1-1 o 


lambda 


y__ 


i 


A 

A 


^ con 
1 5ZU 


\ /i o 
Vl-Z 


lambda 


oo 
yo 


1 


A 

A 


A KOI 

1 oZl 


V l-i 3 


lambda 


QO 

y__ 


1 


A 

A 


1 COO 

1 DZZ 


v i-i y 


lambda 


Aft 

OO 


A 
1 


A 
A 


■1 co^ 




lamuoa 


yo 


1 


A 
A 


•1 CO/1 

1 OZ4 


VI -1 D 


lambda 


yo 


1 


A 
A 


^ coc 


\/A A 
VI -4 


lamDoa 


QO 

yo 


A 

1 


A 
A 


-1 COR 

lozo 


\/o 1 o 
VZ- l o 


lamooa 


yo 


0 


AI 

ML . 


1 OZ/ 


Vl-lO 


lamoaa 


y / 


0 
z 


AI 
AL 


A COQ 

1 oZo 


Vl-lO 


lambda 


oo 


-1 

1 


A 
A 


^ coo 

i ozy 


VI -1 ( 


lambda 


on 
yu 


1 


A 
A 


^ con 
15oU 


\/o A o 
VZ-lo 


lambda 


on 
yu 


0 

z 


A 1 
AL 


1531 


\ /*i oo 

VI -ZZ 


lambda 


QQ 
OO 


z 


A 1 

AL 


A coo 

1 532 


\/A HO 

V1-13 


lambda 


7Q 

/ y 


1 


A 

A 


*i coo 
15oo 


\ /O 7 

VZ-f 


lambda 


o4 


0 

z 


Ai 
AL 


A CO vl 


Az/ 


kappa 


y4 


0 

z 


AI 
AL 


1 coc 

1535 


\ /O *l o 

VZ-lo 


lamoaa 


y4 


z 


A 1 
AL 


a COC 

15ob 


Vl-lO 


lamoaa 


QO 


1 


A 

A 


*1 C07 

1 ooY 


Vl-lO 


lambda 


Of 


1 


A 

A 


A COQ 


vi-iy 


lamDoa 


QO 


1 


A 

A 


A COQ 

looy 


Vl-lo 


lamoaa 


QO 

yo 


1 


A 
A 


1 04U 


WO A A 


lamDua 


/ 0 


0 
z 


AI 
AL 


A C/1 -1 
1 04 1 


\/o 1 o 
VZ-1 o 


lamDua 


QH 

yu 


0 
z 


AI 
AL 


A C/IO 
1 04Z 


V I - I D 


lamDua 


yo 


I 


A 
A 




V 1 1 o 


leal i luua 


CO 


1 


A 


1544 


V1-2 


lambda 


93 


1 


A 


1545 


V1-19 


lambda 


82 


1 


A 


1546 


V1-16 


lambda 


93 


1 


A 


1547 


V1-16 


lambda 


86 


2 


AL 


1548 


V2-13 


lambda 


97 


2 


AL 


1549 


V1-19 


lambda 


91 


1 


A 


1550 


V1-17 


lambda 


88 


1 


A 


1551 


V1-19 


lambda 


93 


1 


A 


1552 


V4-2 


lambda 


85 


1 


A 


1553 


V1-16 


lambda 


91 


1 


A 


1554 


V1-16 


lambda 


87 


1 


A 
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MO* V 
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H EEE 

1555 
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lambda 


ob 


2 


A 1 

AL 


1556 


V1-19 


lambda 


91 


1 


A 

A 


1557 


\ I A A o 
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QO 

92 
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1 


A 

A 


A ceo 

1558 


VI -2 


i _ __ i_.,~j — 
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ob 


1 


A 

A 


1559 


\ i A o 

V1-2 


lambda 


/b 


A 

\ 


A 

A 


1560 


\ I A A 

V1-4 


lambda 


92 


U 




1561 


\ /A A 

VI -4 


lambda 


9o 


U 




•i ceo 
15o2 


V 1 -4 


lambda 


yo 


U 




i ceo 
1 ODO 


\/0 4 /I 


lambda 


QQ 


] 


A 

A 


*1 CC/t 

l004 


\/o 1 >t 
V2-14 


lambda 


QQ 
OO 




A 

A 




vi-iy 


lambda 


QA 

y4 




J 


A 

A 


15bb 


Vl-1 9 


lamoda 


y4 


~ 


A 

A 


lob/ 


\/A A Q 

vi-iy 


lambda 


qo 
oo 






4 ceo 


Vl-lo 


1 _ __ l_ _1 _ 

lambda 


yo 





A 

A 


•< ceo 
loby 


VI-IO 


lambda 


QQ 
OO 




A 

A 


1570 


V2-14 


l___L_ _l_ 

lambda 


QO 

oo 




A 

A 


ACTA 

1571 


V1-19 
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9o 




A 

A 


1572 


\ t A AC\ 

V1-19 


lambda 


94 


1 


A 

A 


a f-70 

1573 


\ 1 A A O 

V1-19 


lambda 


94 


1 


A 

A 




\ /O A A 

V2-14 


1 _ __L_ _J _ 

lambda 


oo 
OO 


1 


A 

A 


1575 


V1-13 
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lambda 


r\ a 

91 




A 

A 


«f ETC 

1576 


V1-4 


lambda 


94 


0 




1 Off 


1 A A 

L1 1 


kappa 


CiA 
91 


u 




A C70 

1578 


\ 1 A A 

VI -4 


i ___i_ _j _ 
lambda 


94 


U 




1579 


V 1 -4 


lambda 


9o 


U 




4 con 




kappa 


QO 

oy 


U 




1 OtJl 


\/A A 

V 1 -4 


1 *™_ _~r"_ V"v /■_ 

lamDua 


QA 
94 


U 




*t CQO 




lamooa 


y4 


•i 
\ 


A 

A 


TOGO 


V 1- ID 


lambda 


on 

ou 


A 

1 


A 

A 


1 CQ/1 
1 Do4 


vl-lo 


1 r"ir_ _*4 


yo 


A 
1 


A 

A 


I \J0\J 


V l"IO 


ld( ] lUUd 


Oi? 


1 


A 
/A 


1586 


V1-4 


lambda 


94 


0 




1587 


V1-4 


lambda 


94 


0 




1588 


V2-13 


lambda 


91 


-1 




1589 


V1-4 


lambda 


94 


0 




1590 


V1-16 


lambda 


93 


2 


AL 


1591 


V1-16 


lambda 


91 


1 


A 


1592 


V2-13 


lambda 


84 


2 


AL 


1593 


V1-4 


lambda 


94 


0 




1594 


V2-13 


lambda 


90 


-1 




1595 


V1-4 


lambda 


94 


0 




1596 


V2-13 


lambda 


98 


-1 
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normlin^ 
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amino ar"iH 
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A f^Q"7 
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on 
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i oyy 


V l-o 
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OO 






\ ouu 


\/1 A R 
V I- ID 
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on 
yu 


n 
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I DUl 


V l-*+ 


lalTIDud 


530 






TDUZ 


V I -H 


IdlTlUUd 


570 






I DUO 


l_ lii 
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Kappa 


OO 


n 

u 




I OU*+ 


V I -*+ 


1 o nr* hH o 




n 

u 




I QUO 


\/1 A 
V I -*+ 


lamhHa 
IdlilUUd 


53 *T 


n 




1 DUO 


\/1_A 

V I -*+ 


leal I lUUd 


QA 

53*+ 


n 

u 




1 Rfl7 




leal i lUUd 




n 




1 ROR 
I DUO 


\/1 _A 
V I -*+ 


IdlTlUUd 


530 


n 








lamhHa 
idl l lUUd 




_1 

1 




1 Rm 

ID IU 


V I - I 53 


lamhrla 
IdlTlUUd 


R9 






1R1 1 
ID I I 


V I - I 57 


lamhHa 
IdTTlUUd 


R9 


u 




A R1 9 

n on £. 


V l-*+ 


IdlTlUUd 


QA 

53*+ 






ID lo 


\/1 _A 
V I -*+ 


IdTTlUUd 


53*+ 


n 

u 




ACS. A A 
TO l*+ 


\/1 1 R 
V I- I D 


l^rvihH^ 

IdlTlUUd 


on 
yu 


u 




1 O 1 0 


V I O 


lamDUd 


QR 

yo 


- I 




A fcA ft 
1 D 1 O 


V I -*+ 


IdiTIDQa 


QA 

y*+ 


n 

u 




ID! / 




IdmDUa 


yo 


n 
u 




1 OHO 


v i - i y 


\ \~\ r\ ^ 

lamDQa 


OO 


n 
u 




n ony 


V !-*+ 


lamhHa 
IdlTlDUd 


QA 

53*+ 


n 




i Ron 

i OZU 


\/o -to 
V I O 


IdlTlUUd 


QR 

530 


A 

" 1 




1 R91 


\/9 1** 


lamhHa 
lalllUUd 


QR 

530 


I 




1R99 




lamhHa 
Idl I lUUd 


QR 


I 




1 R9** 
I O^O 


V £J~ 1 O 


lamhHa 
Idl 1 lUUd 


QR 

530 


_1 
1 




1R9A 

I D^*+ 


V /L 1 O 


lamhHa 
idi i iLiud 


QR 

530 


_-| 




1R9S 


V 1 ^+ 


idi i luud 


Q4 

53*+ 


o 




i u^.vj 


V1-4 

V I 


Idl i iuuc 


91 
^ i 


o 




1627 


V1-4 


lambda 


94 


o 




1628 


V2-13 


lambda 


97 


-1 




1629 


V1-4 


lambda 


93 


0 




1630 


V1-16 


lambda 


90 


0 




1631 


V1-19 


lambda 


84 


0 




1632 


V1-7 


lambda 


93 


0 




1633 


V1-4 


lambda 


94 


0 




1634 


V1-4 


lambda 


94 


0 




1635 


A20 


kappa 


90 


0 




1636 


V1-4 


lambda 


94 


0 




1637 


V1-4 


lambda 


93 


0 




1638 


V2-13 


lambda 


89 


-1 
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amino acids 
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after 
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VL germline 


VL germline 
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sequence 
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sequence 
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between VL 


sequence 
prior to 


sequence 
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germline 


amino acid 


amino acid 


SEQ ID 
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sequence 
and SEQ ID 
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1 in VL 


position no. 
1 in VL 


NO:X 


l\IO:X 


NO.X 


NO:X 


region 
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1639 


V2-13 


lambda 


89 


-1 




1640 


V1-4 


lambda 


94 


0 




1641 


V2-13 


lambda 


98 


-1 




1642 


V1-16 


lambda 


90 


0 




1643 


V2-13 


lambda 


98 


-1 




1644 


V1-4 


lambda 


94 


0 




1645 


V1-4 


lambda 


94 


0 




1646 


V2-13 


lambda 


98 


-1 




1647 


V2-13 


lambda 


98 


-1 




1648 


V2-13 


lambda 


98 


-1 




1649 


\ IA A 

V1-4 


lambda 


r\ a 

94 


0 




1650 


\ t A A 

V 1 -4 


lambda 


94 


0 




1651 


V2-13 


lambda 


98 


-1 




1652 


V2-13 


lambda 


90 


-1 




1653 


V1-4 


lambda 


94 


0 




1654 


V1-4 


lambda 


94 


0 




1655 


V2-13 


lambda 


98 


-1 




1656 


V1-4 


lambda 


94 


0 




1657 


V2-13 


lambda 


96 


-1 




1658 


V1-4 


lambda 


94 


0 




1659 


V1-19 


lambda 


82 


0 




1660 


V2-13 


lambda 


97 


-1 




1661 


V1-4 


lambda 


94 


0 




1662 


V2-13 


lambda 


98 


-1 




1663 


V1-4 


lambda 


94 


0 




1664 


V1-4 


lambda 


93 


0 




1665 


V2-13 


lambda 


98 


-1 




A f> {> 

TODD 


V1-4 


lambda 


93 


0 




1657 


V2-13 


lambda 


98 


-1 




A /J/JO 

Ibbo 


V2-13 


lambda 


98 


A 

-1 




i ooy 


V1-4 


lamuua 


yo 


u 




1670 


V2-13 


lambda 


98 


-1 




1671 


V1-19 


lambda 


83 


0 




1672 


V1-4 


lambda 


94 


0 




1673 


V1-4 


lambda 


94 


0 




1674 


V1-4 


lambda 


94 


0 




1675 


V2-13 


lambda 


97 


-1 




1676 


V2-13 


lambda 


96 


-1 




1677 


V1-4 


lambda 


93 


0 




1678 


V2-13 


lambda 


98 


-1 




1679 


V2-13 


lambda 


98 


-1 




1680 


V1-4 


lambda 


88 


o 





Page 40 of 51 



Exhibit F 











Mi imhpr of 


Iripntitv of 










ell l III i\J aLriuo 


ci 1 1 ill %\j auiuo 






isoiype oi 




Cl 1 LCI 


aftsr 




\ /I narmlina 

vl yerrniine 


vl yerrnnrie 










sequence 


sequernje 


% Iripntitv 
/o luci miy 








wim nignesi 


wun niyneoi 


UclWcci 1 VL 


LJl IUI l\J 


nrior to 
lji iui LU 




percent 


perceni 


yei 1 1 mi Iks 


annirio 5*oiH 

Ctl 1 III l\J CILrlU 


amino aoiH 

OI Mil l\J O VJ 




identity to 


ideniiiy lo 


seL]uenoe 




oocition no 

LJUolLIUlI 1 ILJ. 


btU ID 


otU 1U 


ocn in 


ana ocw iu 


1 in \/l 
I in vl 


1 in VI 

1 III VL 


NO.X 




IN \J. A 




reyion 


i eyiui l 


A CO A 

1681 


V^-1o 


lambda 


QQ 

yo 


- 1 




1682 


V1-19 


lambda 


oo 


o 

u 




1683 


\ I A A 
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A A 
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lambda 
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lambda 


oy 


o 

u 
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lambda 


Oft 

yb 


i 


A 
M 
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Vl-4 


lambda 


y4 


n 
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lamDua 
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a con 
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lamDaa 
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n 
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n 




•I coo 
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lamDua 


QR 

yo 
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*i coo 

ibyo 
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o 
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yo 
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lambda 
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1 A O 
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1 701 


\/«t A 
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lambda 


QA 
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VZ-1 o 


lamDaa 


yb 
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lambda 


OQ 

yo 


- 1 
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lambda 


yo 


u 




4 "7nc 
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Vz-1 o 


lambda 


Qft 

yb 


- 1 




7AC 

1 rub 


Vl-4 


lambda 


QA 

y4 


u 




1 f 0/ 
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lamuaa 


OO 

OO 
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yo 


I 


A 
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1 


A 
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AL 
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lambda 


90 
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A 


1713 
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lambda 


85 


1 


A 


1714 


V2-17 


lambda 


87 


2 


AL 


1715 


V1-19 


lambda 


94 


1 


A 


1716 


V1-13 


lambda 


89 


1 


A 


1717 


012 


kappa 


89 


0 




1718 


V2-13 


lambda 


97 


-1 




1719 


012 


kappa 


89 


0 




1720 


V1-4 


lambda 


94 


0 




1721 


V2-13 


lambda 


98 


-1 




1722 
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lambda 


98 


-1 
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84 


o 
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V1-16 


lambda 


89 
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1755 


V2-13 


lambda 


92 


-1 




1756 


V1-4 


lambda 


94 


0 




1757 


V1-16 


lambda 


90 


0 




1758 


V1-4 


lambda 


93 


0 




1759 


V1-4 


lambda 


94 


0 




1760 


V1-4 


lambda 


93 


0 




1761 


V2-13 


lambda 


90 


-1 




1762 


V2-13 


lambda 


97 


-1 




1763 


V1-4 


lambda 


94 


0 




1764 


V2-13 


lambda 


97 


-1 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germhne 


VL germline 




(Giy4ber)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


A '• — >. \ /I 

1 in VL 


a \ /i 

1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1765 


V2-13 


lambda 


91 


-1 




1766 


V1-16 


lambda 


90 


0 




1767 


V1-16 


lambda 


90 


0 




1768 


V1-4 


lambda 


94 


0 




1769 


V1-4 


lambda 


94 


0 




1770 


V1-4 


lambda 


94 


0 




1771 


L12 


kappa 


88 


0 




1772 


V1-4 


lambda 


94 


0 




1773 


V1-4 


lambda 


94 


0 




1774 


V1-4 


lambda 


94 


0 




1775 


V1-4 


lambda 


93 


0 




1776 


V1-4 


lambda 


94 


0 




1777 


V2-13 


lambda 


97 


-1 




1778 


L12 


kappa 


88 


0 




1779 


V1-4 


lambda 


92 


0 




1780 


V1-4 


lambda 


94 


0 




1781 


V2-13 


lambda 


97 


-1 




1782 


V1-4 


lambda 


94 


0 




1783 


V1-4 


lambda 


94 


0 




1784 


V1-4 


lambda 


94 


0 




1785 


V2-13 


lambda 


90 


-1 




1786 


V2-13 


lambda 


90 


-1 




1787 


V1-4 


lambda 


94 


1 


A 


1788 


V2-13 


lambda 


90 


-1 




1789 


V1-4 


lambda 


89 


0 




1790 


V2-13 


lambda 


97 


-1 




1791 


V1-4 


lambda 


89 


0 




1792 


V1-4 


lambda 


94 


0 




1793 


V1-4 


lambda 


92 


0 




A ~7 C\ A 

1794 


\ 1 A AC 

V1-1 D 


lambda 


on 

89 


0 




i f yo 


V \-H 


lamuua 




r\ 

u 




1796 


V1-4 


lambda 


94 


0 




1797 


V1-4 


lambda 


94 


0 




1798 


V1-4 


lambda 


94 


0 




1799 


V1-4 


lambda 


94 


0 




1800 


V1-4 


lambda 


89 


0 




1801 


V1-4 


lambda 


94 


0 




1802 


V1-4 


lambda 


94 


0 




1803 


V1-4 


lambda 


95 


0 




1804 


V1-4 


lambda 


94 


0 




1805 


V1-16 


lambda 


81 


0 




1806 


V1-16 


lambda 


90 


0 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acios 






isoiype ot 




after 


aner 




VL germlme 


VL germline 




^oiy4oer)3 


((jiy4oer;3 




sequence 


sequence 


/o laentiry 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


bbU ID 


obU ID 


ocU ID 


ana obO IU 


1 in VL 


1 in VL 


NO:X 


NO.X 


NO.X 


NO.X 


region 


region 


1807 


\ I A A 

V1-4 


lambda 


O A 

94 


0 




1808 


\ 1 A A 

V 1 -4 


lambda 


94 


0 




1809 


V1-19 


lambda 


83 


0 




1810 


V1-4 


lambda 


93 


0 




181 1 


\ l A A 

V1-4 


lambda 


O A 

94 


0 




A O A O 

1812 


Vl-lo 


lambda 


90 


n 




1813 


\ / A A 

VI -4 


lambda 


94 


n 

0 




1814 


VI -4 


lambda 


94 


n 

0 




1815 


\ l A AC 

Vl-lo 


lambda 


on 

89 


0 




A Q A C 

lolD 


Vz-lo 


lambda 


r\ a 
91 


-1 




A O A ~T 

1817 


V2-1o 


lambda 


90 


A 
-1 




A O A O 

lolo 


Vz-1 O 


lambda 


no 

9o 


-1 




1819 


\ / A A 

VI -4 


lambda 


94 


n 

0 




1820 


VI -4 


lambda 


94 


0 




1821 


\ IA A 

VI -4 


lambda 


r\A 

94 


0 




1822 


V1-4 


1 JL. 1 lLl J-|j-L 

lambda 


94 


n 

0 




1823 


V2-13 


lambda 


90 


-1 




1824 


V1-4 


lambda 


93 


0 




1825 


V i A A 

V1-4 


lambda 


r\ a 

94 


0 




4 o oo 

1826 


\ /o A o 

V2-13 


lambda 


no 

98 


-1 




1827 


V1-4 


lambda 


93 


0 




1828 


\ t A A O 

V1-13 


lambda 


90 


1 


A 


A OOO 

1829 


V2-13 


lambda 


h nn 

100 


2 


A 1 

AL 


1830 


V2-14 


lambda 


r\A 

91 


A 
1 


A 


1831 


\ i A A O 

V1-1 3 


lambda 


r\A 

91 


1 


A 

A 


A OOO 

1832 


VI-lD 


lambda 


95 


A 
1 


A 

A 


looo 




lambda 


89 


2 


A 1 

AL 




V 1-1 O 


lambda 


yz 


1 


A 

A 


1 OOO 


V^-1 o 


lambda 


1UU 




A 1 

AL 


1 OOD 


Vl-lo 


lamDua 


no 

yz 


A 

1 


A 

A 




V1-1Q 

V r 13 


lamhHa 
lal 1 llJLICl 


S?0 


I 


A 
r\ 


1838 


V3-2 


lambda 


81 


1 


A 


1839 


V1-13 


lambda 


94 


1 


A 


1840 


V1-19 


lambda 


91 


1 


A 


1841 


V1-13 


lambda 


92 


1 


A 


1842 


V2-1 


lambda 


89 


1 


A 


1843 


* V1-20 


lambda 


81 


2 


AL 


1844 


L16 


kappa 


89 


2 


AL 


1845 


V1-16 


lambda 


93 


2 


AL 


1846 


V1-16 


lambda 


88 


1 


A 


1847 


V1-13 


lambda 


95 


1 


A 


1848 


V2-13 


1 lambda 


85 


2 


AL 
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Exhibit F 











iNumDer ot 


laeniiiy ot 










ammo actus 


amino acius 






isoiype ot 




after 


after 




vl germiine 


vl germiine 




^oiy4oery3 


^v_»iy4oer^3 




sequence 


sequence 


o/ IHontiH/ 

/o lueruiiy 


Sequence 


__>____i/^ti i_-tn^__i 

sequence 




with highest 


wixn mgnesi 


oeiween vl 


prior io 


r% K"i _^_ p** 4"_^ 

prior xo 




percent 


percent 


geimline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


bbU ID 


OCA 1 p* 

btU ID 


ceo \r\ 


ana otzu iu 


•i in \/l 

i in vl 


\ in vl 


NU.A 


Kl f~\- V 

INU.A 


MO- V 


MO- Y 
INL/.A 


region 


region 


A O A t\ 

1849 


\ / A A O 

V1-18 


lambda 


O A 

84 


1 


A 


A OCA 

1850 


V1-16 


i _ __ u. -j — 
lambda 


81 


1 


A 

A 


A OC A 

1851 


\ I A AC 

V1-16 


lambda 


on 

yu 




A 1 

AL 


A O _T O 

1852 


\ 1 A AC 

V1-16 


lambda 


85 


1 


A 

A 


A O C O 

1853 


V2-13 


lambda 


ob 




A 1 

AL 


A OC A 

1854 


\ / A O 

VI -2 


lambda 


no 

oo 


1 


A 

A 


1855 


V1-17 


l _ __ l_ _J — 

lambda 


o _ 

8b 


1 


A 

A 


A O _T C 

1856 


V2-13 


lambda 


yo 


2 


A 1 

AL 


H O _T ~7 

1857 


VI -2 


|___L. _J _ 

lambda 


OO 




A 

A 


•1 oco 

looo 




lambda 


CM 

yi 




A 1 

AL 


A OCO 


\ /A A Q 

vi- iy 


lambda 


y4 




A 

A 


lobu 


Vl-lD 


lambda 


go 
OO 


^ 


A 

A 


loo! 


Vl-lo 


lambda 


7Q 

( y 




A 

A 


A OCO 

18b_: 


\/A A Q 

Vl-lo 


lambda 


oy 


1 


A 

A 


1863 


V2-13 


i _ __ i_ _j_ 
lambda 


QQ 
OO 


2 


A 1 

AL 


1864 


Vl-lo 


lambda 


y__ 




A 

A 


A 0__"C 

1865 


V1-16 


i_,__i_ _j_ 
lambda 


CkA 

y4 




A 

A 


1866 


V2-13 


lambda 


86 


2 


A 1 

AL 


1867 


V2-13 


1 -n. in.-L L ,-J - 

lambda 


89 


2 


A 1 

AL 


1 O o o 

1868 


\ / A A 

V 1-4 


lambda 


94 


0 




1869 


V1-4 


lambda 


94 


0 




1870 


V1-4 


lambda 


94 


0 




A Q~7A 

1871 


V2-13 


i _ __i_ _j_ 
lambda 


on 

90 


-1 




A 071 

1872 


\ / A A 

V1-4 


lambda 


94 


0 




A 0~70 

1873 


V2-13 


1 — — — U,_J — 

lambda 


on 
90 


-1 




■1 0~7/1 

18/4 


V 1 -4 


lambaa 


y4 


V 




4 Q7C 


V 1-4 


lambda 


Ovl 

y4 


n 
U 




1 O f D 


LJI _! 


kappa 


QQ 

oy 


n 
U 




i Q77 

lor f 


V_£-1 o 


lamDua 


oy 


A 
-1 




T O/O 


V 1 -4 


tamDua 


y4 


n 
u 




1R7Q 

lOf 9 


v-/ I _- 




OO 


n 




1880 


V1-4 


lambda 


93 


0 




1881 


L19 


kappa 


96 


0 




1882 


L12 


kappa 


88 


0 




1883 


L12 


kappa 


88 


0 




1884 


V1-4 


lambda 


90 


1 


S 


1885 


V1-13 


lambda 


90 


1 


A 


1886 


V1-4 


lambda 


94 


0 




1887 


L12 


kappa 


87 


0 




1888 


V1-4 


lambda 


90 


0 




1889 


L12 


kappa 


88 


0 




1890 


V1-16 


lambda 


95 


0 
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Exhibit F 











Number of 


Identity of 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1891 


V1-17 


lambda 


85 


1 


A 


1892 


V1-13 


lambda 


94 


1 


A 


1893 


V1-17 


lambda 


89 


2 


AL 


1894 


V1-17 


lambda 


85 


1 


A 


1895 


V1-13 


lambda 


90 


1 


A 


1896 


A27 


kappa 


90 


2 


AL 


1897 


V1-13 


lambda 


95 


1 


A 


1898 


V1-4 


lambda 


80 


0 




1899 


V1-19 


lambda 


83 


0 




1900 


L12 


kappa 


88 


0 




1901 


L12 


kappa 


88 


0 




1902 


L12 


kappa 


88 


0 




1903 


V2-14 


lambda 


91 


2 


AL 


1904 


V1-17 


lambda 


85 


1 


A 


1905 


V1-16 


lambda 


90 


0 




1906 


012 


kappa 


89 


0 




1907 


V2-13 


lambda 


98 


-1 




1908 


V1-4 


lambda 


93 


0 




1909 


V1-4 


lambda 


82 


0 




1910 


V1-4 


lambda 


94 


0 




1911 


V2-13 


lambda 


97 


-1 




1912 


V2-13 


lambda 


98 


-1 




1913 


V1-19 


lambda 


83 


0 




1914 


V2-13 


lambda 


97 


-1 




1915 


L1 1 


kappa 


92 


0 




1916 


V1-4 


lambda 


82 


0 




1917 


V1-19 


lambda 


83 


0 




A C\ A O 

1918 


V1-4 


lambda 


93 


0 




1919 


V2-13 


lambda 


98 


-1 




a Ann 
1920 


1 A O 

L12 


kappa 


88 


0 








Kappa 


yz 


U 




1922 


L12 


kappa 


88 


0 




1923 


L18 


kappa 


85 


0 




1924 


V2-13 


lambda 


97 


-1 




1925 


V1-4 


lambda 


93 


0 




1926 


V1-19 


lambda 


83 


0 




1927 


V1-19 


lambda 


81 


0 




1928 


V1-19 


lambda 


82 


0 




1929 


V2-13 


lambda 


98 


-1 




1930 


V1-4 


lambda 


94 


0 




1931 


V2-13 


lambda 


97 


-1 




1932 


A20 


kappa 


89 


0 
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Exhibit F 











Number of 


Identity ot 










amino acids 


amino acids 






Isotype of 




after 


after 




VL germline 


VL germline 




(Gly4Ser)3 


(Gly4Ser)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1933 


V2-13 


lambda 


90 


0 




1934 


V1-19 


lambda 


83 


0 




1935 


L12 


kappa 


88 


0 




1936 


V1-19 


lambda 


83 


0 




1937 


V2-13 


lambda 


97 


-1 




1938 


V2-13 


lambda 


95 


-1 




1939 


V2-13 


lambda 


97 


-1 




1940 


V2-13 


lambda 


98 


-1 




1941 


V2-13 


lambda 


98 


-1 




1942 


V2-13 


lambda 


98 


-1 




1943 


L12 


kappa 


oo 

88 


0 




1944 


V2-13 


lambda 


97 


-1 




1945 


L12 


kappa 


88 


0 




1946 


V1-4 


lambda 


93 


0 




1947 


V2-13 


lambda 


97 


-1 




1948 


L12 


kappa 


88 


0 




1949 


V1-19 


lambda 


88 


1 


A 


1950 


V1-13 


lambda 


91 


1 


A 


1951 


V1-13 


lambda 


93 


1 


A 


1952 


L16 


kappa 


96 


2 


AL 


1953 


V1-13 


lambda 


93 


1 


A 


1954 


V1-16 


lambda 


79 


1 


A 


1955 


V2-13 


lambda 


95 


2 


AL 


1956 


V1-17 


lambda 


88 


1 


A 


1957 


V1-16 


lambda 


73 


2 


AL 


1958 


V1-16 


lambda 


92 


1 


A 


1959 


V2-13 


lambda 


91 


2 


AL 


1960 


\ / A A O 

V1-13 


lambda 


85 


1 


A 


1961 


\ IA A O 

V1-13 


lambda 


91 


A 
1 


A 


19a<£ 


\ I A AC\ 


lambda 


88 


1 


A 

A 


nyoo 


\/A AC 

V1-1D 


lambda 


no 
yo 


A 
I 


A 


1964 


A17 


kappa 


98 


2 


AL 


1965 


V2-17 


lambda 


77 


2 


AL 


1966 


V2-17 


lambda 


91 


2 


AL 


1967 


V1-13 


lambda 


90 




A 


1968 


V1-13 


lambda 


95 




A 


1969 


V1-13 


lambda 


91 




A 


1970 


V1-13 


lambda 


90 




A 


1971 


V1-17 


lambda 


87 




A 


1972 


L19 


kappa 


88 


2 


AL 


1973 


V1-13 


lambda 


96 


1 


A 


1974 


V2-17 


lambda 


77 


2 


AL 



Page 47 of 51 



Exhibit F 











Number of 


identity ot 










amino acids 


amino acids 






Isotype of 




after 


aner 




VL germline 


VL germline 




(<jly4ber)3 


(<jly4ber)3 




sequence 


sequence 


% Identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and SEQ ID 


1 in VL 


1 in VL 


NO:X 


NO:X 


NO:X 


NO:X 


region 


region 


1975 


V2-13 


lambda 


100 


2 


AL 


1976 


V1-16 


lambda 


91 


1 


A 


1977 


V1-13 


lambda 


91 


1 


A 


1978 


V1-13 


lambda 


91 


1 


A 


1979 


V2-13 


lambda 


91 


2 


AL 


1980 


V2-13 


lambda 


87 


2 


AL 


1981 


V1-16 


lambda 


88 


1 


A 


1982 


V1-16 


lambda 


90 


1 


A 


1983 


V1-13 


lambda 


92 


1 


A 


1984 


V1-13 


lambda 


93 


1 


A 


1985 


V1-16 


lambda 


88 


2 


AL 


1986 


V1-17 


lambda 


88 


1 


A 


1987 


V1-17 


lambda 


87 


1 


A 


1988 


V2-13 


lambda 


95 


2 


AL 


1989 


V2-13 


lambda 


92 


2 


AL 


1990 


V2-13 


lambda 


92 


2 


AL 


1991 


A17 


kappa 


96 


2 


AL 


1992 


V2-17 


lambda 


97 


2 


AL 


1993 


V1-16 


lambda 


87 


1 


A 


1994 


V1-17 


lambda 


89 


2 


AL 


1995 


V2-1 


lambda 


93 


1 


A 


1996 


V1-16 


lambda 


89 


1 


A 


1997 


V1-13 


lambda 


92 


1 


A 


1998 


V1-16 


lambda 


87 


1 


A 


1999 


V1-13 


lambda 


93 


1 


A 


2000 


V1-16 


lambda 


91 


1 


A 


2001 


V1-13 


lambda 


90 


2 


AL 


2002 


V2-13 


lambda 


93 


2 


A 1 

AL 


2003 


012 


kappa 


89 


0 




2004 


V1-4 


lambda 


94 


0 








Kappa 




u 




2006 


V2-13 


lambda 


96 


-1 




2007 


V1-16 


lambda 


90 


0 




2008 


V2-13 


lambda 


97 


-1 




2009 


V1-4 


lambda 


93 


0 




2010 


V2-13 


lambda 


97 


-1 




2011 


V1-4 


lambda 


93 


0 




2012 


V1-4 


lambda 


94 


0 




2013 


V2-13 


lambda 


98 


-1 




2014 


V2-13 


lambda 


98 


-1 




2015 


V2-13 


lambda 


96 


-1 




2016 


V1-16 


lambda 


90 


0 
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Exhibit F 











Number of 


laenuiy ot 










amino acios 


amino acios 






isotype ot 




after 


after 




VL germlme 


vl gerrnnne 




\oiy4oerp 


^vjiy4oerj3 




sequence 


sequence 


/o identity 


sequence 


sequence 




with highest 


with highest 


between VL 


prior to 


prior to 




percent 


percent 


germline 


amino acid 


amino acid 




identity to 


identity to 


sequence 


position no 


position no. 


SEQ ID 


SEQ ID 


SEQ ID 


and obU ID 


1 in VL 


i in vl 


NO:X 


NO:X 


NU:X 


NO. A 


region 


region 


2017 


012 


kappa 


89 


0 




2018 


V2-13 


lambda 


no 

98 


A 
-1 




2019 


012 


kappa 


On 

89 


n 

0 




2020 


012 


kappa 


on 

89 


n 

0 




2021 


V2-13 


lambda 


97 


A 
-1 




2022 


V2-13 


lambda 


97 


-1 




2023 


V2-13 


lambda 


97 


-1 




2024 


V2-13 


lambda 


nO 

96 


n 

0 




2025 


V1-16 


lambda 


Art 

90 


n 
0 




2026 


\ 1 A A 

V1-4 


lambda 


y4 


U 




2027 


012 


kappa 


on 

89 


0 




2028 


012 


kappa 


o9 


U 




2029 


V1-16 


lambda 


on 

89 


U 




2030 


V1-16 


lambda 


on 

89 


n 
0 




2031 


V2-13 


lambda 
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ABSTRACT 

The Kabat Database was initially started in 1970 to 
determine the combining site of antibodies based on 
the available amino acid sequences at that time. 
Bence Jones proteins, mostly from human, were 
aligned, using the now-known Kabat numbering 
system, and a quantitative measure, variability, was 
calculated for every position. Three peaks, at positions 
24-34, 50-56 and 89-97, were identified and proposed 
to form the complementarity determining regions 
(CDR) of light chains. Subsequently, antibody heavy 
chain amino acid sequences were also aligned using 
a different numbering system, since the locations of 
their CDRs (31-35B, 50-65 and 95-102) are different 
from those of the light chains. CDRL1 starts right 
after the first invariant Cys 23 of light chains, while 
CDRH1 is eight amino acid residues away from the 
first invariant Cys 22 of heavy chains. During the past 
30 years, the Kabat database has grown to include 
nucleotide sequences, sequences of T cell receptors 
for antigens (TCR), major histocompatibility complex 
(MHC) class I and II molecules and other proteins of 
immunological interest. It has been used extensively 
by immunologists to derive useful structural and 
functional information from the primary sequences 
of these proteins. An overall view of the Kabat Database 
and its various applications are summarized here. 
The Kabat Database is freely available at http://immuno. 
bme.nwu.edu 

INTRODUCTION 

The purpose of maintaining the Kabat Database of aligned 
sequences of proteins of immunological interest, in our 
opinion, is to provide useful correlations between structure and 
function for this special group of proteins from their nucleotide 
and amino acid sequences to their tertiary structures (1). These 
sequences are thus aligned with the ultimate aim of under- 
standing how these proteins are folded and how they can 
perform their biological functions. We include only coding 
region sequences that have been published. In some cases, only the 
amino acid sequences were published, while the corresponding 
nucleotide sequences were deposited in GenBank. All stored 



sequences were then printed out and checked visually against 
available published sequences. We routinely survey for 
possible new sequences in journals in our libraries, Medline 
entries, cross-references from other papers, and author notification; 
however, we may still miss some sequences. GenBank, on the 
other hand, contains a substantial number of unpublished 
sequences. If there are doubts about these sequences or their 
annotations, please refer to the original papers. The Kabat 
numbering systems (see the Introduction of 2) for antibody 
light and heavy chains, for TCR alpha and beta chains, etc., go 
hand- in-hand with variability calculations. The locations of the 
CDRs are the theoretically derived positions which can be 
verified experimentally. Indeed, from the first antigen-antibody 
Fab complex (3) to the complexes of TCR, processed peptide 
and MHC class I molecule (4,5), it has been realized that alignment 
of amino acid sequences and variability calculations can be of 
utmost importance in understanding how these important 
macromolecules function biologically. Due to the rapid devel- 
opment of genetic and protein engineering methods, mouse 
and rat antibodies have been humanized to treat human 
cancers, viral infections, etc (6). CDRs of selected rodent anti- 
bodies are cut out and glued onto human antibody frameworks 
to minimize rejection by human patients. 

Our predicted CDRs are slightly different from Chothia's. A 
careful comparison can be found from a hyperlink on our 
website to 'Andrew's Antibody Page' (http://www.biochem.ucl. 
ac.uk/-martin/abs/index.html ). 

Massive amounts of sequence data are being continuously 
published in the scientific literature. It is imperative to collect 
and properly align the sequences so that they can be used by as 
many researchers in this field as possible. We have previously 
published five editions of these sequences (see the Introduction 
of 2). In 1991, the fifth edition (2) consisted of three volumes. 
Currently, the database is more than five times as large. As of 
September 29, 1999, the Kabat database contained 1 599 375 
and 2 517 756 nt for antibody light and heavy chain variable 
regions, respectively, as compared to 272 244 and 418 962 nt 
in 1991. Total numbers of entries, amino acids and bases of 
other categories of sequences can be obtained by using the 
'Current Counts' hyperlink on our website. The collection is 
available on our website (http://www.irnmuno.bme.nwu.edu ) 
which is free due to the generous support by various research 
grants from NIH since 1 970. 

Finally, numerous scientific papers have cited our database, 
quoting our fourth edition (7), fifth edition (2), or one of our 
more recent papers (8). On our part, we have been analyzing 
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the Kabat Database during the past few years with reference to 
the total numbers of antibody and TCR V-genes, possible 
evolutionary selection processes, importance of antibody 
CDRH3s as related to their fine specificities, etc. 

KABAT DATABASE 

The Kabat Database may be accessed for searching, sequence 
retrieval and analysis by a few different methods: electronic 
mail, WWW and ftp. The electronic mail interface has been 
available since 1993, the WWW interface since 1995 and 
various formats of the database in electronic format for nearly 
a decade (8). Our data formats, searching tools, output formats 
and database structures have gradually been adopted by other 
immunological databases and interfaces. 

Electronic mail interface 

An electronic mail interface (seqhunt2@immuno.bme.nwu.edu ) 
provides a non- interactive method for searching and sequence 
retrieval (9). Sending mail to the server address with the single 
word 'help' (no quotes) in the message body returns instructions 
for using the server. 

All sequences classes are searchable and returnable. The 
query format allows making AND/OR/NOT constructed 
restrictions on the database and amino acid and nucleotide 
sequence pattern matching with allowable differences. 
Requests are processed as they are received and depending on 
the network traffic, take -1-2 min to be searched and returned 
to the sender. The returned format is a fixed-line length record 
of 80 or fewer characters per line for ease in visual inspection 
and processing by user- written scripts or programs. The characters 
are plain text. 

The query format for the sent request consists of two parts. 
The first part contains directives for the server to follow while 
the second part contains specifications of the search. Specification 
of the extent of data returned, the number of documents to 
return, starting document and whether plain ASCII text or 
PostScript should be used in the return format may be entered. 
Further, one can direct the server to return a distribution, the 
variability or unaligned raw data for the search specified. 

The second part of the query contains the search restrictions 
on the database. Words separated by AND and OR may be 
used, as well as searching functions, like nucleotide/amino 
acid pattern matching and positional restriction matching. 

There are basically three steps in translating and performing 
a search on the Kabat Database: generate the question or query, 
translate it into a format the server can recognize and decide on 
the output options desired of the returned matches. For 
example, if matches of mouse kappa light chains of anti- 
phosphorylcholine antibodies are desired, the query and 
restriction on the database would be: 
Begin 

@mouse and kappa and phosphorylcholine 
The '@' before mouse tells the server that matches of the 
species mouse are desired, rather than searching through the 
entire database record for instances of the word *mouse\ More 
complicated restrictions can be generated using parentheses for 
grouping and the minus sign for NOT. Finding all rat and 
rabbit sequences which are not kappa light chains, and 
returning them as amino acid sequences in PostScript format 
would be constructed as: 



PSAA 
Begin 

(rat and rabbit) and -kappa 

Pattern matching is interpreted as the second part of an AND 
statement, such that finding all rat and rabbit sequences which 
are not kappa and contain the nucleotide pattern cagtacgtcag 
with three allowable mismatches, would be sent as: 
Begin 

(rat and rabbit) and -kappa [ implicit AND ] 

#NM 3 

cagtacgtcag 

More examples of searching and output options may be found 
in the 'help' file returned from the server. 

WWW interface 

The WWW interface (8) to the Kabat Database: http://immuno. 
bme.nwu.edu contains searching and analysis tools as well as 
links to database download sites and other interesting databases. 
Most of the features found in the electronic mail interface are 
found in the WWW interface, as well as other tools. The 
WWW interface is more interactive than the Email and returns 
results faster, depending on the network traffic. 

Searching and analysis tools 

SeqhuntIL This grouping of programs allows searches through 
the annotations and sequence pattern matching of the amino 
acid and nucleotide sequence data with allowable mismatches. 
Like the Email server, restrictions on the database may be 
formulated as AND/OR/NOT constructs. Output extent, output 
format, maximum documents and starting document may be 
specified. Browsing of the output results in HTML format 
allows the user to view the database entries in an easy-to-read 
format. ASCII text may be selected as output for use in user- 
generated scripts and programs. PostScript generation allows 
for printing on a PostScript supporting printer. Sequence 
matching is returned aligned with the target sequence with 
nucleotide or amino acid differences from the database 
sequence displayed in a case change. Since the database 
contains only coding regions of genes and proteins, the query 
sequence should be a portion of the coding region being sought. 

Variability. Variability and amino acid distributions of 
sequence groups may be generated for restrictions on the data- 
base. The variability plots are in PostScript format and may 
either be viewed on the screen with an appropriate PostScript 
viewer (e.g. GNU ghostscript or ghostview) or printed to a 
postscript-supporting printer. Plots for human and mouse TCR 
gamma and delta chain variable regions are shown in Figure 1 . 
Scaling of the variability plots may be done allowing comparison 
of variability plots for different groupings of sequences. 
Distributions of the amino acids per position may be returned 
also, including the calculated variability for each position. 

Sequence alignment. Alignment of user-entered coding regions 
of immunoglobulin light chains according to the Kabat 
numbering system can be performed. Because of the relatively 
few alignment options available for light chains, most 
sequences can be aligned. One can start with around 1 0 amino 
acid residues or 30 nt. There is no lower limit on the length of 
sequence to be matched. In some cases though, visual inspection 
and alignment is necessary, as is for heavy chain alignment, 
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Figure 1. Variability plots for human and mouse TCR gamma and delta chain variable regions, using 377 human gamma, 1260 human delta, 297 mouse gamma 
and 461 mouse delta partial and complete sequences. 



especially within the CDRH3 region, if additional codons or 
residues are inserted and denoted by '#*. If a suitable alignment 
counterpart from the database is not found for the target 
sequence, the user can contact us. 

FTP. Various formats of the database are available for down- 
load from NCBI's repository under the directory 'kabat'. 
Currently active formats include a FASTA-like raw sequence 
format and the database's fixed length format of 80 or fewer 



characters per line and vertical alignment. Four main variations 
on the fixed length format exist to properly visually display 
single translations, pseudogene translations, J-minigenes and 
D-minigenes. Other immunological databases have adopted 
similar formats as exemplified by the three letter code amino 
acid translation followed by single letter code. A *dump' 
version of the database is periodically updated which contains 
unlimited line length records more suitable for mass 
processing on unix-based systems. 
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Figure 2. Length distributions of CDR3s of human and mouse TCR gamma and delta chains, based on 135 human gamma, 546 human delta, 37 mouse gamma and 
66 mouse delta complete CDR3 sequences. 



OTHER APPLICATIONS 

As mentioned before, the Kabat Database was initially 
constructed for the purpose of identifying the antibody 
combining site (1). Starting from aligned amino acid sequences 
and using variability calculations, we have identified CDRs of 
antibody light and heavy chains, as well as those of TCRs. 
Such calculations can also provide useful predictions for MHC 
class I and II sequences (8), and to other aligned proteins 
sequences, e.g. HIV gp 1 20, gp4 1 , etc. 

The importance of CDRH3 to confer fine specificity to anti- 
bodies was realized a few years ago (10). Furthermore, the 
unique CDRH3 nucleotide sequences have recently been used 
as a sensitive diagnostic test to detect residue B cell malignancies 
in cancer patients. Thus, many of these sequences have been 
determined. But most of them have been excluded from 
GenBank due to their relative short lengths. We have been 
meticulously collecting them, and realized the importance of 
their length distributions in antibodies of various specificities 
(1 1), and possible differences between CDRH3s of human and 
mouse (12). In the case of rabbit, the CDRH3s have less length 
variation than human and mouse. This may be compensated by 
the length variations of the CDRL3s (13). 



Th e length variations of TCR alpha and beta chain CDR3s 
are very restricted (14). On the other hand, TCR gamma and 
delta chain CDR3s have more length variation, close to those 
of antibody heavy chains (Fig. 2). Whether they bind antigens 
directly is unclear. 

During recent years, various research groups have decided to 
sequence the entire coding region of different antibody and 
TCR V-genes, in order to have an idea of their total numbers. On 
the other hand, we have discovered that pair-wise comparisons of 
V-gene nucleotide sequences in the Kabat Database provide 
very accurate estimations of their total numbers (15,16). In 
addition, such comparisons seem to suggest that antibody and 
TCR V-genes have evolved under different selective pressures 
(17). In the case of MHC class I sequences, comparison of their 
aligned sequences has elucidated a new mechanism of generating 
novel MHC class I molecules by random assortment of their al 
and a2 gene segments (1 8). 

DISCUSSION 

The Kabat Database has been around for 30 years. It has 
provided the immunology community a useful service, since it 
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not only is a sequence database but also incorporates vital 
aspects of the biology of the immune system. Various analytical 
methods have been developed to study the structure and function 
relations of proteins of immunological interest. 
Electronic addresses: 
http://immuno.bme.nwu.edu 
seqhunt2@immuno.bme.nwu.edu 
Citing the Kabat Database: 

Authors using this database may cite this paper together with 
the electronic addresses. 
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